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Improved Iron Planer. 
The planer which we illustrate herewith 
is one made by the Fitchburg Machine 
Works, Fitchburg, Mass. It is a heavy 
machine, made from new designs, so pro- 
portioned as to secure strength and dura- 
bility. 
has two heads on cross beam, each pro- 
vided with independent power, down, cross, 
and angular feed, also power attachment for 


raising and lowering cross beam. This 
makes it a very desirable machine for 
many kinds of work where two tools 
can be used at once, nearly doubling 
the work done. The strength of this 
machine is ample for two tools. An in- 


venious attachment is used for holding the 
cross beam firmly to the upright posts; by 
the of this attachment much time is 
saved in adjusting the cross beam to any 
desired height, as it does away with the 


use 


necessity of loosening and tightening four 
screws on back side of the beam each time 
it is required to be raised or lowered. 

All the gears and racks are cut, handles 
and balances are made of wrought-iron, 
driving shaft and screws are made of steel. 
The fits to beam and crossheads are scraped. 
The table is scraped to the Vs on bed. 
Quick return motion to the table. If de- 
sired, can be furnished with an attachment 
for feeding cross beam down. 

——__ ae —__—_ 

Surface Indications of Natural Gas, 

The following statement in 
‘surface indications” of 


regard to 
natural 


gas 


posits is made by Professor Leslie touching 


Pennsylvania. In answer to the question, 
‘Shall I bore for gas at my works?” 


Says : 


he 


‘* First of all—There can be no gas stored 
up in the rocks. This settles the 
question in the negative for the whole south- 
eastern third of Pennsylvania. To 
bore for gas in Bucks, Philadelphia 
or Delaware counties, would be simply 
absurd. 


oldest 


‘*Second—There can be no gas left 
underground where the old rocks 
turned up on edge and 
overturned, fractured and re-cement- 


have been 
ed, faulted and disturbed in a thousand 
ways. If there ever was any, it has 
long since found innumerable ways of 
This set- 
tles the question for all the counties 


escape into the atmosphere. 


of the great valley, as any one can 
by looking at the present 
dition of their limestone, 
sandstone formations. 
‘*Third—There is the least 
that any left under- 
ground in the greatly folded, crushed 
and hardened formations of the mid- 
dle belt of the State. Where the oil 
and gas rocks rise to the surface in 
these counties, they show that all their oil 
und gas have escaped long ago. 
‘Fourth—Where the rock formations lie 
approximately horizontal, and have remained 
nearly undisturbed over extensive areas, 
in all the counties west of the Alleghenies, 
there is always a chance of finding gas, if not 


see con- 


slate and 


not 


chance gas is 


oil, at some depth beneath the surface, de- 
termined by the particular formation which | 


appears at the surface. 


** Fifth—Wherever the bituminous coal 


It will plane 36” x 36’ x12 feet. It) 


de- | 


NEW YORK, . 


} 


‘beds have been changed into anthracite or 


semi-bituminous coal, it is 


duced the change, whatever it was, must 
have acted on the whole column of forma- 
tions, including any possible gas rock at any 
depth. 

‘* Sixth — Wherever rock oil has been 
found, there and in the surrounding region 
rock gas is sure to exist.” 





Baughman’s Boiler Tube Cutter. 


| This tool is used for cutting off tubes, for 
removal, inside the tube sheet, also for cut- 
ting tubes to the right length after placing 
in the boiler and expanding one end. — This 
not only saves time, but avoids the danger 
of splitting the tubes by the use of a chisel ; 
it also does away with putting in tubes, 
marking, taking out and cutting to length, 
,as is frequently done; with this cutter, in 
| locomotive practice, for instance, it is neces- 


reasonable to 
suppose that the same agency which pro- 
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inexpensive to make. 
rapidly. 


It works easily and 


It is made in any size} required by 
Pedrick & Ayer, proprietors of — the 
L. B. Flanders Machine Works, Philadel- 
phia, Pa. 

o_o - 








The city of Coblenz, Germany, is sup- 
plied with water by two 50 horse-power 
Otto engines, a third engine of the same 





power being kept in reserve. 
and operates their gas works, and it is said 
that the gas engines are found economical for 
the purpose. 
a two horse-power gas engine is employed ; 
this starts the large engine till a charge of 
taken in, when it is 


explosive is auto- 


disconnected. Gas 
kind 


horse-power 


matically 
of the number of 
50 are for the 
electric light plant of the city of Prague, 
Austria. 


engines 
same three in 


each used 





IMPROVED Ir 


sary only to put 
the fire cut to length. 
The gauging being done from the fire-box, 
the proper distance will be preserved if the 
surface is uneven. 

There appears to be nothing likely to get 
out of order about this tool; it is made of 
steel, and hardened. 


in the tubes, expand the 


ends in box, then 


It has three revolving 
cut from the inside. 
While cutting, the bearing is all on these 
cutters. 


wheel cutters, that 


In case of renewal the cutters are 





ON PLANER. 


Just at this writing the demand for good 
draughtsmen, who are practical mechanics 
as well, the 


draughts- 


appears to be greater than 
the 
man is wanted only for a few weeks, or 


months, to tide 


supply. In most instances 
over some emergency. It 
looks as if preparations were being made 
for the 
number of new machines, and this will have 


bringing out more than usual 


an influence in helping along business by 
making more work in the future. 





ENTERED AT Post 


The city owns | 


For starting the large engines | 


$2.50 per Annum. 
SINGLE COPIES, & CENTS. 
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Notes for Discussion in Relation to the 
Development of the Compound Engine 
and the Probable Limit of Steam Pres- 
sure in Marine Engines and Boilers. 


By Cuas. E. Emery, New York Ciry. 
A PAPER PRESENTED 
MEETING OF 


AT THE 


MECHANICAL 


WASHINGTON 
ENGINEERS. 
Fifty years ago, when steam navigation 
was in its infancy, the steam pressure em- 
ployed in marine engines was as low as five 
to ten pounds, but as boiler construction 
| improved,a rapid increase took place to 20 
and 25 pounds, until finally a sort of stand- 
still, ata maxium of about 40 pounds, was 
established This 
| pressure was considered so high that com- 
pound engines were constructed in which to 
use it. 
the 


for a series of years.* 


Some notable examples running on 
of “South America were 
familiar to marine engineers some twenty 


west coast 
| years ago, and curiously enough the reports 
which came from 
ponded 


those 
with the reports from 
modern engines of certainly better economy, 
in that it was claimed that the power was 
obtained with the consumption of one and 
a half pounds of coal per indicated horse- 
power per hour. 
vogue 


engines corres- 


closely 


Higher pressures were in 
from the 
commencement of steam navigation on the 


on inland 


waters almost 


same, but were introduced much more slowly 
| On sea-going steamers. 
the progressed, it) was 
found that steam boilers could be safely 
constructed to carry higher pressures, and 


Asimprovements in 


mechanical arts 


steam machinery for using steam at a pres- 
sure of 60 pounds and more was made from 
time to time. Engines of the compound 
type were made at an early date, but did 
not at first find much favor, and it was not 
until about the year 1870 that this engine 
| was what may be called reintroduced and 

established as the marine engine of 

the: future. The initial successes of 

this period were doubtless made by 

various constructors in Great Britain, 
the firm of Elder & Co. being proba- 
bly in the lead. Mr. Thomas W. Lay, 
at about the same time, established a 
certain form of engine of this class on 
the The writer 
through opportunities given as Con- 
sulting Engineer of the U. S. Coast 
Survey and Revenue Marine, took an 


Great Lakes. also, 


active part in developing the system 


on the smaller Government 


vessels 
and the information thus obtained, to- 
gether with that which could be pro- 
cured from abroad, was utilized by the 
U. S. naval for 
compound engines for vessels of war. 
Meanwhile, the ** doubting Thomas- 


officers in designs 


es” among marine engineers claimed 
that could 
obtained with single engines of long 


just as good results be 


*The well-known veteran engineer, Chas. II. 
Haswell, in response to an inquiry, states, ** In 1821, 
the first year of which I have aclearremembrance 
of the pressure of steam borne by the low-pressure 
boilers of the day, the general practice was from 
10 to12 pounds, as the form of boiler then, from 
the form cf the flues and the absence of bracing, 
would not admit of greater pressure.” He how- 
ever adds, “The Great Western, the second 
steamer that reached here from England, was 
operated with steam at 3.5 pounds pressure. Her 


boilers, the box flue, would not admit of a greater 
pressure.” 
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were 
many of 
practical | 


number of vessels 
this 


well. 


and a 
to prove theory, 
did very The 
the compound engines in this | 
had the effect of | 
converting the most earnest advocates of 
Without 
mentioning names it may be said that one 


stroke, 
built 
which 
of 


country soon, 


work 
however, 


expansion in a single cylinder. 


after another the older engineers succumbed 
to the inevitable, and now the writer does 
not know ofa single one, ora single firm, that 
adheres to former opinions and prejudices. 
To-day there are numbers of ocean steamers, 
both small and large, running with steam 
pressures as high as 160 pounds to the 
inch. The steam is used in triple | 
expansion engines, and the advocates of 


square 


the system claim as great economy in the 


change from double to triple expansion as 
was originally claimed in that from simple 
engines to the ordinary compound engines. 
Undoubtedly overstatements are made as 
great as those formerly made in relation to 
the ordinary compound engine. The results 
with the latter should of course have been 
from engines 


compared only with those 
operating with the same steam pressure and 
under the best conditions for economy at 
that pressure; whereas they were frequently 
compared with those from low pressure en- 
gines of obsolete type. The performances of 
the triple compound engines are not only 
not being compared with those of compound 


engines operating at the same pressure, but 





comparisons have been made with the re- 
sults obtained withengines which have been | 
allowed to run down, and in cases where | 
the boilers that the 


pressure originally intended is not main- 


have deteriorated so 
tained. 

With the view of settling various questions 
of this kind in relation to the original com- 
pound engine a series of experiments were 
made in the years 1874 and 1875, under the 
general direction of Chief Engineer Charles 
H. Loring, U. 8S. Navy, representing the 
Navy Department, and the writer, represent- 
ing the Treasury Department, with the | 
machinery of various revenue steamers, de- 
signed by the writer, one having a compound | 
engine, another a high pressure condensing | 





| 

| 

. . . . . } 
engine, another a similar engine with a| 
| 

| 

| 


jacket, and another with a low pressure | 
engine. 

These experiments showed that at the | 
pressure employed, viz., 70 pounds, the | 


gain due to compounding was only 13 to 15 
per cent. as compared with using the steam | 
with an equal degree of expansion in a 
single cylinder. Official reports of these ex- | 

Navy | 
Treasury Departments and the results dis- | 


periments were made to the and 
cussed by the writer in 
Abstracts of the reports were also made by 
various periodicals and embodied in the | 
current literature on the subject.* In the 
discussion, the writer stated that the average | 


several journals. 


economy of compound engines was doubt- | 
less nearer 25 per cent. than 12 to 15, on ac- 
count of mechanical difficulties incident to 
keeping in order single engines working at 
a high degree of expansion and the liability 
of the engiaeer to reduce the steam pressure 
and follow a little further in the stroke 
relieve the strains on his joints and all the 


to 


working parts of the engine and save him- 
self work. The same difficulty was exper- 
ienced with the first compound engines, and 
is supposed to be one reason why the Elders, 
in their original engines, set the main valves 
to cut-off with full link at about one-half the 
stroke on the high pressure cylinder so that 
the engineer could only control the cut-off 
with the independent gear within that limit. 

In the above experiments a horse-power 
was obtained in the compound engine of the 
U. 8. Revenue Steamer Rush for 18.38 
pounds of feed water per hour, the steam 
Now if 


the steam supplied to the engine in this case 


pressure being nearly 70 pounds. 


had been generated at about 160 pounds 


pressure, and used to operate another piston 


*See articles by the writer on “Compound and 
Non-Compound Engines,” American 
Ciwil Engineers, 1875; Franklin 
Institute, 1875-9; Hngineering (London), 1875-6; 
also D. K. Clark’s Hand-Book; Cotterill, 
Steam Engine, ete. 


Transactions 
Society Journal, 
see 


on the 


until its pressure was reduced to that actu- 
ally used in the high pressure cylinder of | 1 
the Rush, there would, on the basis that 80 | a; 
per cent. of the total feed water was utilized | « 
missible would be limited by the tempera- 
ture rather than by other conditions. 
| some of the marine engines using steam at 


in such first expansion, have been obtained 
about 40 pounds mean pressure, and 21.3 


AMERICAN 


per cent. additional work, and the cost of 
the horse-power would have been reduced 
to 15.15 pounds of feed water per hour, 
which would have required for an evapora- 
tion of 8 pounds of water per pound of coal 
1.89 pounds of coal per horse-power per 
hour. In average practice, it is believed the 
evaporation would frequently be nearer 73 
pounds than 8, which would increase the 
coal consumed in round d 
pounds of coal per indicated horse-power per 


to, 


hour. 

This indirect method of procedure prob- 
ably gives about the average performance 
to be expected under actual conditions in 
modern triple expansion engines of moder- 
ate size. A better performance is claimed 
and undoubtedly is obtained under experi- 
mental conditions and in the larger ocean | 
steamers. It is thought that further gain 
must be looked for in the performance of 
the boiler, as it is not believed that very 
much better results than 15 pounds of water | 
per indicated horse-power per hour may be 


expected. 

A clear gain, however, of upward of 20 
per cent. is very important, and by the same 
method of reasoning, it would appear that | 


|steam of still higher pressure might be ex- | 


panded in still another cylinder and used 
again and again with economy. This cor- 
responds with the conclusion from different 
premises stated in another paper presented 
with this, on the subject of ** Cylinder Con- | 
densation, and the Reduction of the same by 
the use of the Compound Engine.” 

On the above basis, the limit of pressure | 
would probably be fixed only by the capac- 
ity of the materials forming the steam cylin- 
ders and valve chests to the higher | 
tensions and higher temperatures. — It 
probable that no material better than cast- 
iron will be found for steam engine cylin- 
ders, and this is made sufficiently dense to 


= 
resist 


is 


resist hydraulic pressure of several thous- 
and pounds. Difficulty is, however, exper- 


ienced in carrying pressures as high as 300 


| pounds with ordinary castings, and if the | 
brings out steel which is altogether unfitted 


steam pressure were to be increased to or 
beyond that 
necessary in selecting and manipulating the 


point more care would be 
metal and moulds. 

A steam of 300 
pounds was successfully carried on a small 
steamer called the Anthracite, which was 
built in England on the so-called Perkins 
High-Pressure visited this 
country in 1880 to demonstrate that high 
efficiently 
an 


pressure upward of 


system, and 


pressures could be safely and 
utilized to furnish 
ocean voyage. Her machinery was tested 
by a board of naval officers in New York. 
With an of 316.5 
pounds expanded 25.7 times in triple ex- 


motive power on 


average steam pressure 
pansion engines, there was required 21.64 
pounds of feed water per hour per indicated 
horse-power. The engines were small, the 
aggregate indicated horse-power developed 
Still the cost was quite 
been ob- 


being but 67.7. 
high, lower, in fact, than 
tained in exceptional cases with good con- 


no has 
densing engines, and about what ought to 
have been expected with an ordinary com- 
pound engine using a steam pressure, no 
higher than 80 pounds. The same engine, 
tested in England by Mr. Bramwell, fur- 
nished a horse-power for 17.8 pounds feed 
water per hour, the water level being then 
carried lower, so that the steam was super- 
heated considerably. The superheating of 
the steam at these high pressures is not de- 
sirable in practical work, on account of 
dificulty with the packings and lubricant. 
In the Bidwell experiments in Boston with 
superheated steam, it was considered that 
450 degrees was the highest temperature 
which should be permitted. Proper pre- 
that this 
temperature should not be allowed in sea- 


cautions would indicate even 


going engines involving so many responsi- 
ere.? nm _? ‘ 
bilities. The temperature of steam of 300 


}pounds pressure is about 420 degrees 





is a 
permit the use of oil to be dispensed with 
after the engines are fairly started from | 
port. 
is but about 370 degrees. 
designed for a higher pressure, with some 
| superheating, all the packings were made of 
numbers, 2)/a metal adopted to obviate the necessity of 


steam be kept dry so as to secure economy, | 


| used without annealing after every mechan- 


recommend their customers not to use steel, 
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which, in the opinion of the writer, is as|pounds or more if the difficulties referred 


jto in the way of lubrication, etc., for cyl- 
inders could be overcome to permit them. 
Sectional boilers are so well worked out for 
land, and there been 
measure of success even in sea-going ves- 
sels, that it seems safe to conclude that the 
use of higher steam pressures need not be 
limited by difficulties in the construction of 
the boiler. 

There is no reason why pressures as high 


1igh as can be carried satisfactorily in aver- 
It seems 
‘ertain that the highest steam pressure ad- 


age practice either on sea or land. 


use on has such 


In 


160 pounds pressure, it is found that there 


sufficient precipitation of water to 


as those in use on the Western rivers, viz.: 
|from 180 as high as 200 pounds, should not 
be adopted in general practice to secure 
economy of fuel, and the considerations 
above expressed in relation to the lubrica- 
tion, etc., indicate that the pressure may be 
increased or nearly to, 300 pounds, 
when commercial and economical considera- 
It is proba- 


The temperature due to this pressure 
Inthe Anthracite, 


using oil, and it is believed that if the 
to, 
that a pressure even of 300 pounds will not | 
tions demand such a pressure. 
ble that for pressures exceeding 200 pounds, 


be carried in practice without the use of 
some device of this character; and as any 


specialty always acts to limit general appli-| quadruple expansion engines should be 
cation, a less pressure will probably be | used. The experiments withthe Anthracite 
generally adopted. appear to sustain such an opinion. The 


It is considered by the writer, that the | writer has not seen a record of actual ex- 


proper limit of pressure has already been | periments, giving quantitative results with 
reached, if not exceeded, for the type of | triple expansion engines other than those of 
boiler used in large ocean steamers. Cylin-| the Anthracite,though much information of 
drical boiler shells 12 feet and upward in/a comparative nature is available which is 
diameter, and 12 to 14 inches thick are not subject to the objections first above indi- 
recommended, although used in practice. | cated.* 

To limit the thickness even to the figures 
named it is necessary to use steel; and to 
procure even of sufficient 
strength, it is necessary, for such heavy 
plates, to use steel comparatively high in 
carbon, which is treacherous under ordinary | 
Not a plate of it should be | 


ft Seana oe oe 
The efforts of and 
towns and cities to work up manufacturing 
interests through circulars showing natural 
and artificial advantages is having its effect 
on For 
example, the Rutland, Vt., business men’s 
association has published a circular setting 
ical operation performed upon it. In fact, | forth the desirable features of that town, 
the whole boiler ought to be annealed after | 8nd not to be outdone in this direction the 
the plates have been riveted together, in | board of trade of Brattleboro, YVt., 
order to overcome the injurious effects due | something in the same line nearly ready for 
to local strains produced in working it, but | the press. Referring to this, the Vermont 
Of course, boilers are | Phoenix says : 


southern western 


this tensile | 


some of the more staid localities. 


manipulation. 





has 


this is impracticable. 
made as heavy as this and but few fail, but 
the business cannot be considered on a safe 


We hope our ‘ Book of Brattleboro,” 
when published, will tell the story of Brat- 
tleboro’s attractions as pointedly and suc- 
;cinctly as does this Rutland circular. We 





and reliable basis so long as any fail. 


As these are notes for discussion, it is like the spirit and enterprise of our Rutland 
considered well to state as an opinion that, | neighbors, but on all essential points we 
since so many manufacturers have gone |¢a match the ‘marble city,” and on 


into the steel business, steel can no longer | several we can raise the bid. 

Evidently there is commendable pride in 
both Vermont a determina- 
tion not to sit quietly by and see the boom 
make islands of them, so to speak. 

>_>. 
Engineering and Mechanical Notes, 


considered in a commercial sense better | 
pe 
rhe 


be 


than towns: 


iron. element of competition | these 


for boiler plates. Some boiler makers 


and it is only when it is carefully inspected 


to ascertain its quality before being made ; 
A t a. ES ») ™ wae 
sy F. F. Hemenway. 


up, and also carefully inspected while the 


boiler is being constructed, that the steel 


LV. 


boiler can be relied It is so much VALUE 


more homogeneous and in every way desira- 


upon. 


THERMAL OF COAL. 


It has been experimentally determined 
that the amount of heat set free by the com- 
bustion of one pound of good anthracite 
coal 14,500 heat units. This is 
called the thermal value of the fuel. Only 
about ten per cent. of this heat is available 


ble when the material is right that there is 
no danger of every one going back to iron; 


at the same time, the steel industry is bound 
‘ about 


. f is 
to have its ups and downs on account of the 


improper material furnished by many of the 
manufacturers. The not 
entirely to blame, as some of the older ones 


new ones are 


for moving the piston of the best modern 
at ae , steam engine. Because there is such a loss 
send out inferior material under the spur of j 





of heat it is believed by many that the steam 
It might be sup- 
posed that only those who had no occasion 


competition. It may be proper to say that 


no steel should be used for boilers, 


boiler is very wasteful. 


unless it 


be properly inspected or furnished by a 


4 eee ; pated to investigate believed that a large propor. 
firm which is known to keep up its reputa- 
tion, to 
suitable for the purpose. 

The type of boiler used in most modern 


tion of the heat lost in getting motive power 

through the agency of steam occurred in 

the boiler, but this not appear to be 

true, judging from the fact that during the 
several 


and send out nothing but what is 


does 


men-of-war is of the locomotive type, and _ : 
. past five years large companies, 


has a smaller she}l than the ordinary mer- 
chant marine boiler, and hence plates of 


* In response to a request, Mr. R. H. Buel, M.E., 


proper thickness can be obtained without | who keeps up his index rerum,calls attention to re- 
using steel so high in carbon. It would ports of the trial of the Anthracite, published in the 

F . Journal of the Franklin Institute, Feb., 1881, 4 
seem better to retain for these boilers the bhi " : ob., 08, page 
2 : 81; March, 1881, page 161; October, 1881, page 260. 
sizes now in vogue, rather than make larger wpe data given in the text were taken directly 





from the Government report. Reference is also 
made to Engineering, February 29, 1884, page 185, 
where are published some indicator diagrams 
from triple expansion engines of the Isle of 
Dursey, and the daily coal consumption. These 
data would appear to indicate lower consumption 
than calculated in the text, but this is the case 
with all such data from ocean steamers, as the 
single set of indicator diagrams taken daily do 
not represent the average performance for the 
entire day. Reference is also given to datain re- 
gard to triple expansion engines in Engineering, 
February 1885, page 224, and this refers back to 
page 173, same volume, where is given a complete 
list, with principal dimensions, of triple expansion 
engines constructed prior to January 7th, 1885. 


ones requiring thicker plates, and also to 
retain substantially the thicknesses now in 
vogue, rather than to carry higher pressures 
requiring plates so much thicker as to neces- 
sitate the use of steel unusually high in 
carbon. 

It is the opinion of the writer that boilers 
to carry the high pressures under considera- 
tion should be entirely without shells, ex- 
cept those of necessary separating drums 
On 
this system there will be no difficulty in 


. . . 7 
with comparatively small diameters. =~ 


carrying pressures as high as 400 or 500, 
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organized to build novel forms of boilers, 
have issued circulars in which the claim 


wa> 


ments in generating steam. 

As a matter of fact it is fairly settled that 
ther 
sible to utilize as much as 80 per cent. of the 
thermal value of the fuel used, and even in 
the poorer forms of boilers about 50 per cent. 
is utilized. 
boiler 75 per cent. of the heat value of the 
coul is saved, it will be seen that the boiler 
fairly economical device. I refer to 
boilers used where there are no mechanieal 


>are in use boilers in which it is pos- 


is 


objections to using such forms and dimen- 
sions as will give the best economical re- 
SUILLS. 

HOW HEAT IS LOST IN GENERATING STEAM. 


Air is by volume about 21 parts oxygen 
and 79 parts nitrogen. The nitrogen does 
not aid in combustion, except in diluting the 
gases, which, however, is a necessity. On the 
contrary it takes up heat from the furnace 


and carries it out of the chimney. itis 
necessary—owing to the imperfect manner 
in which it is supplied—to admit about 


double the quantity of oxygen to the fur- 
nace that can enter into the combustion of 
fuel, and this excess of oxygen carries away 
heat. 

HEAT REQUIRED TO PRODUCE DRAUGHT. 
In order to secure chimnéy draught the 
a high tempera- 
surrounding air. 
generally a large 


escaping gases must be of 
ture as compared with the 
The loss from this source is 
percentage of the total loss. 
UNCONSUMED CARBON. 

Another source of loss is unconsumed 
carbon, which escapes with the chimney 
known The loss 
from this source has been enormously over- 


gases, and is as smoke. 
estimated, and from these false estimates a 
great saving from so-called smoke-consum- 
ing devices has been claimed. I have never 
known one of these devices used without 
increasing the coal consumption. 

As a matter of fact the loss of carbon in 
smoke is in the most aggravated cases very 
The late J. C. Hoadley made some 
experiments to determine this, and with 
bituminous yielding dense black 
smoke, found the unconsumed carbon pass- 


trifling. 
coal, 


ing off with the gases to be about one-sixth 
of one per cent. of the fuel fired. 
TOO MUCH AND TOO LITTLE AIR. 

If more air than is necessary is admitted 
to the furnace the excess of air will simply 
take up heat and empty it out at the top of 
chimney. 
occur. 
perature of a certain weight of gases can 
be lowered before passing to waste, less 
will be they are frequently 
lowered by admitting an excess of air, 
especially behind the bridge wall, the result 


heat lost, 


made of enormously reducing the ex- | 
pense of steam power by their improve- | 


If we assume that in a good | 





| closest 





And here a mistake may easily | 
That is, knowing that if the tem-| 


being loss instead of gain, notwithstanding 


a pyrometer would show a low temperature 
at the chimney. 

But the loss from supplying an insufficient 
quantity of air is frequently more serious 
than that arising from supplying too much. 
This loss occurs in this way: When carbon 
is properly burned the result is carbonic 


acid, yielding the greatest possible quantity 
of heat. If the supply of air is insufficient 
the result is that part only of the carbon is 
properly burned, the remainder entering 
into the formation of carbonic oxide, a large 
percentage of the heat in this part of the 
carbon being lost. 


LOSS FROM AIR LEAKS. 

Boiler settings are likely to develop 
cracks, and there are frequently leaks 
around the iron work. Air gets through 


these cracks easier than through the fuel on 
the grate, which offers material obstruction 
to 
this way, while if we judged of results by 


its passage. Serious loss may occur in 

the temperature of the escaping gases quite 

the contrary would appear to be the case. 
OTHER SOURCES OF LOss. 

There is very frequently a considerable 

of 


coal is even wet, on the supposition that 


percentage water in coal: sometimes 


there is economy in doing so. The water 
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that goes into the furnace along with the 
coal is converted into a steam, at 
loss of heat. 

Some coal is lost by falling through the | 
grates, and generally the better the quality 
of the coal, the greater the loss in this way. 


a direct 


| 


Heat is also lost by radiation from the 
boiler and brickwork. It is only by the 
care and attention that all 
losses can be kept at a minimum; it 
easier to waste twenty-five per cent. of fuel 
than to save five per cent. 


these 


is 
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these two pulleys had a thickness of }-inch, 
the speed ratio would be in reality 

48.25 

24.059 
instead of 2, the desired ratio, and for a 
ratio of 2, the driven pulley should have a 
diameter of 

48.25 
9 


In cases where a single countershaft is 
used, the difference between the true and 
the approximate methods would ordinarily 
But if there are several counter- 


0.25 = 237”. 


a be slight. 
ist 2d 3d eS. ay 
ITEM. Main shaft.) Counter- Counter- | Counter- me | al | 
shaft. shaft. shatt nies : 
Diameter of driving-pulley, in. ..... .... 52 48 24 24 ooees 
Diameter of driven Pulley, IM. ...0.0sccccfescicececses 24 24 - 6 | 
- . 12 12 8 | 
Ween OF DOIG Ts. 60s sisitccssvces — \ (double) idoubié) (single) (single) |.......... 
Thickness of belt, in. .. eclena ese ess %4 14 1-8 1-8 
Distance between centers of pulleys, ft.........-.-- 20 9 9 11 1-6 
{ Calculated from en | 
diameters of pulleys, in- | ‘ 997 ag sii aii 
oe creased by thickness of t 138 nee ou: vi 3001 
A belts. 
olutions MeL attr ; rr eee 
per 1 alculated inate. Selatave r 138 209 598 >; 3188 
Minute diameter of pulleys. j i aa sate 
R : Actual. by experiment ‘ 138 296 580 762 W776 
Loss, per cent. of calcu- | , me . ~ Ry 
i lated speed. { 0.34 1.5: 1.17 7 DM 
° | ¢ ° 
The Slip of Belts. shafts, as is customary when very high 
- | velocities are to be attained, it is important 
By Ricuarp H. Buen. to consider the thickness of belt in calcu- 
- lating the size of each pulley. It is. still 
It seems probable, judging from the| more important, in the latter case, to place 
number and variety of speed indicators or|the countershafts as far apart as possible, 
revolution counters in the market, that | especially when the belts have great angu- 
observations of shaft velocities are fre-| larity in consequence of a rapid increase of 
quently made by engineers and mill-wrights. | speed ratios. 
But if this be so, very few of the observa- But even with the best possible arrange- 
tions have been published. The ordinary | ment of belt-gearing, and using belts of 





MAIN SHAFT 


iss Rer 


MACHINE 


MAIN SHAFT 
9 


62 in, pulley 

| 2° COUNTERSHAFT 

| 24 in, pulley 

| — 

| f] 

138 Rev, | | | 
[ eS ! 


| 


24 in, pulley 


1. 


580 Rev. 


it in, 


in, 








bel 





8 in. sing 


Thickness 0 





are 








24 in, pulley 
T 


2¢ COUNTERSHAFT 


ll /t-2 iH ~ 


COUNTERSHAFT 


ample width, there is 
always within the ex- 


perience of the writer 
amarked loss of speed 
(or difference between 


greater losses of speed occur when shafts 
are driven at speeds of several thousand 
revolutions If 


these 


data 
cases, it 


sufficient 
latter 
might be possible to construct a 


minute. 
obtainable 


a 
were for 
reliable 
formula, but experimental data on this sub- 
ject seem to be very rare. In the hope of 
drawing out some of the details gathered 
by practical observers, an example of the 
results obtained when several fast running 
countershafts were used, is appended. 
Figs. 1 and 2 show side and end elevations 
of the pulleys and belts of a machine driven 
from a main shaft, with three countershafts 


interposed. The diameters of pulleys, dis- 


| tances between centers of shafts, thickness 


of belts and observed speeds of shafts are 
given on the figures, and are repeated, with 
some additional data, in the accompanying 
table. 

In order to determine whether the loss of 
speed was due to slip caused by having the 
belts too narrow or too slack, observations 
were made when the machine was doing full 
and the 
actual speeds given in the foregoing table 
were identical in the two cases. 


work, and when running light, 


This example has been stated in consider- 
able detail, partly with the idea of present- 
ing a form according to which other ob- 
servers may record their experiments, but 
chiefly for the purpose of calling the atten- 
tion of manufacturers who use fast-running 
machinery, to the importance of fixing their 
speed ratios by experiment rather than by 
calculation, if they wish to obtain the best 
results from their plants. 

= ee 

The Stenographer Market Drooping. 


oe It 


virls and 


would be a kindness to many poor 
boys,” an old shorthand 
writer, ‘Sif the fact could be printed that 


the supply of stenographers is largely in ex- 


said 


cess of the demand. Encouraged by the 
which skilled 
literally 


of boys and girls in Chicago 


comfortable salaries some 


stenographers earn, thousands 
thousands 
have studied or are studying shorthand. 
get situa-- 


s 


Not many of them can hope to 
tions. The fact should also be published 
that the so-called ‘schools of stenography ’ 
in this and other cities, which advertise that 
they will secure good situations for all of 
their graduates, are delusions and snares. 
Their main purpose is to get the aspirant 
started, get his money, give him a sinatter- 
ing of shorthand, and then turn him out. 
No reputable business college or school 
agrees to secure positions for its pupils.” 
Chicago Herald. ‘ 
—_->- 
The use of petroleum for steam making 


> 





calculated and actual 
speeds) whenever sev- 
eral countershafts are | 
interposed between | 
driving-shaft and| 
driven pulley of a ma- 
chine, the loss being 


due, apparently, in 
to the 
which occurs 


the tight 


part creep 


the 
COUNTERSHAFT AND MACHINE when 


or driving 


eee b Sl | vez ner, portion of the -belt| 
( I | = fein. puttey becomes slack, and | 

tl | 10 tn pan | ‘aries principally to the fact 

a4 tn. pudleg ‘ that the centrifugal 

sean matin z: force of belts at high 

eee rig. wv =" velocities reduces 

” their pressure on the 

practice, apparently, in designing and erect- | pulleys. Several writers on the transmis- 
ing belt gearing to produce definite speeds, | sion of power by belts have laid down 
is to calculate the necessary sizes of pulleys, general rules for calculating the losses 


having given the speed of the main shaft 
and the diameter of the driving pulley 
thereon. In making this calculation, some- 
times the true diameter of the pitch-line 
(or diameter of pulley increased by thick- 
ness of belt) is used, but generally the 
thickness of belt is neglected. Thus, if the 
main shaft carries a driving-pulley 48 inch- 
in 150 turns a 
minute, and it is desired to drive a counter- 
shaft at a speed of 300 revolutions a minute, 
the ordinary practice would be to give the 


diameter, and makes 


es 


driven pulley on the countershaft a diameter 


of 24 inches. But if the belt passing over 


of speed in cases similar to those above 
mentioned. It is claimed by some persons 
that there is a definite slip, amounting to 
about 2 per cent. of the calculated velocity, 
so that the diameter of the driving-pulley 
should be increased or the diameter of the 
driven pulley diminished, in about the same 
ratio. Other writers state there is a loss of 
speed, varying from 2 to 4} per cent., ac- 
cording to the length of belt used. 

These statements, if they have any practi- 
cal value at all, which seems doubtful, are 
the belt 
because much 


to cases where 


applicable only 


velocities are moderate, 


}on ocean steamers appears to be making 


considerable in The 
latest advance is in using highly heated 
This pre- 


which 


progress England. 
compressed air instead of steam. 
waste of fresh 
sults when steam is used with the oil, and, 


vents the water, re- 


it is believed, will go some distance in pop- 


ularizing the use of petroleum fuel. The 
oil for fuel is now stored in the water bal- 
last tanks, instead of in separate tanks 
constructed in the bunkers. 

a _—_—~ 


An amusing incident, showing how the 


| search for natural gas is being conducted, and 


often successfully, in many places in various 
parts of the country, is narrated in the pub- 
lished account of a contract lately made by 
the citizens of an enterprising town in Mis- 
souri. They have just made an agreement 
of to 
thousand feet in the city limits for gas or 


with a firm contractors bore one 


water, the citizens seeming rather indifferent 


which. What if they should strike beer! 
a 
There is considerable evidence in the 


direction that there is to be something like 
a boom in railroad building in this country 
in 1887 ; 


putting 


previous experience will not war- 


rant this down as an unmixed 


blessing. 
lil 


English journals are keeping up a war of 


words against dishonest contractors who 


furnish miserably poor bayonets and swords 


to the Government. We admire their way 


of exposing frauds, 
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Suggestions in Machine Design. 


A. J. SHAW. 


NINTH PAPER. 


Failure in friction clutches, when due to 
any fault on the part of the clutch, can 
usually be traced to one of three causes 
insufficient area of friction surface, insuffi- 
cient pressure between those surfaces, re- 
sulting in lack of driving power, and insuffi- 
cient means of lubrication. These faults 
are supplemented in many cases by gener- 
ally defective design and construction. 

Some friction clutches seem to have been 
designed with the idea of having upon them 
the greatest possible number of projecting 
arms, levers and set screws; and with such 
success has the idea been carried out that 
they are more dangerous neighbors than a 
buzz-saw. 

While it can hardly be expected that a 
friction clutch should be as symmetrical and 
as free from projections as a plain pulley, it | 
certainly should be demanded that there be | 
no projections, such as set screws, lever | 
arms, etc., outside of or beyond the clutch, | 
except such as may be absolutely necessary 
near the shaft. 

While it is sufticiently true that friction is | 
independent of the area of the surfaces in 
contact, and dependent on the condition of 
those surfaces and the pressure between 
them, it is none the less true that the area of 
the driving surfaces exerts a considerable 
and important influence on the driving 
power of the clutch. Conditions of dura- 
bility demand that the pressure per square 
inch of rubbing surface shall not exceed a 
certain limit, so that while the resistance to 
slipping is the same for a given total press- 
ure, whether the surface be small or large, 
its area, being the measure of the allowable 
total pressure, is also the measure of the 
capacity of the clutch. 

Probably more friction clutches have been 
condemned for lack of durabilty than 
from any other one cause, and in many, if 
not in most instances, the lack of durability 
arises from a failure to make the area of the 
friction surfaces what they should be. 

Friction clutches can be divided into two 
general types, in the first of which the fric- 
tion is caused by pressure exerted parallel 
to the axis, while the second includes those 
in which it is generated by pressure normal 
to that axis. These, again, can be divided 
into two classes. In the first, to which be- 
longs nearly all of those in common use, 
the transmission is by the friction of a sin- 


gle surface ; in the second several friction | sists the forcing of the conestogether. This | 


surfaces are used, the power transmitted 
being proportional to the number of those 
surfaces. A friction clutch is not 
rily in the latter class because its friction | 
surface is divided into two or more sections. 
It is in that class only when the method of 


necessa- | 


subdivision is such that whatever pressure 


is exerted on one is transmitted equally to | 


all the others, with a corresponding increase 
in the capacity of the clutch. 

The Weston clutch is the only prominent 
representative of this class. 

The common cone clutch, the simplest 
form of which is shown in Fig. 15, is the 
most generally known and used example of 
the first type. 

With a given end pressure, the driving 
power of the cone clutch at the circumfer- 
ence of the friction surface is primarily de- 


é 


pendent on the angle a, Fig. 15, which the 
side of the cone makes with the axis of the 
shaft. 

In general terms, the less the angle a, the 
less the end pressure required to transmit a 
given power, other things remaining the 
same. 

But if the angle be made less than 6° or 
7° for metal on metal, the clutch will not 
disengage freely ; and even with that angle 
means must be provided for positive with- 
drawal when disengagement is to be effected. 

With an angle of 6° little if any end 
pressure is required to keep the clutches in 
engagement when once forced together. 

If the angle be increased to 74° or 8°, the 
end pressure will not be large, there will 
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. 
| 
then be little liability to sticking, and the | 
clutch will usually disengage of itself, if 
well lubricated. If the clutch be forced to- 
gether by screw pressure it is good practice 
to make the angle of the cone from 10” to 
15°, and some toolmakers have adopted an 
angle of 30°, but it is questionable whether, 
with so large an angle, the gain in power 
over a flat surface is a sufficient compensa- 
tion for the increased cost of production. 
Let W = the end pressure on the clutch. 
= the angle of the side of the cone 
with the axis. 
f = the coefficient of friction. 
= the normal pressure on the fric- 
tion surface, and 
= the tangential resistance to slip- 
ping at that surface. 
according to Weisbach, 


7 W 
~ sina+f cosa 


Then, 
> 


and 
Pea fb 
sina + fcosa 


T=fP = 


These formule are often given 


: Ww 
" ad) = J 


sin a cos a 


| which are obviously incorrect, as they do 


not take into account the friction which re- 
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probably run considerably higher without ; The Education of Intuition in Machine 


disadvantage. 


In fitting up cone clutches, which are not | 


to be finished by grinding, the final cut 
should be taken with a flat tool, and care 
should be taken that the flat is set exactly 
in the line of movement of the feed, as it is 
necessary that the friction surface should be 
as nearly as possible smooth and straight. 

It has sometimes happened that cone 
clutches which have had a driving capacity 
less than was expected have been found, on 
examination, to have such a surface as is 
shown in Fig. 16, which represents a section 
of a surface finished with a tool having a 
cutting edge slightly rounded. It will be 
noticed that while the nominal angle of the 
cone is not large,the actual angle of contact, 
indicated by the line 6 4, being that of the 
fronts of the steps into which the cone is 
divided, is much greater. As the driving 
power of the clutch, with a given end press- 
ure, is dependent on this angle, its capacity 
is thus greatly diminished. 

If the surfaces are finally fitted by scrap- 
ing, itis better that the scraper marks lie 


5? 


at an angle with rather thanin the line of the 


circumference. 


Cone clutches which are faced with 


leather are better, for many purposes, than 
those driving by metallic contact. 


They 
































SUGGESTIONS IN MAcHINE DesIan. 


becomes evident if we make @ extremely 
small, when, if 
W 


sin a 


2 


were correct, the outward or bursting press- 


are apt to work more smoothly, and are not 


as likely to cut or be destroyed by stray | 


| particles of grit or lack of oil. 

On account of the large coefficient of 
| friction, from 20 to 40 per cent. for leather 
jon iron, the angle of the cone should be 


much larger than when both surfaces are of 


ure would be very great, becoming infinite | metal. 


when the cone becomes a cylinder, or when | If we take 30 per cent as the mean value 


a 0, Which we know cannot be the case. 
If we take f 
safe mean value for metal 
ordinary lubrication, we g¢ 
values for P and T in terms of W. 


: 105 per cent., which is ¢ 
surfaces, with 


t the following 


a P T a P “ 
6° 4.78 0 50 10° 3 61 0 388 
7 4.42 0.46 12° 3.22 0.34 
8° 4.11 0 438 15° a 0.29 
9° 8.85 0.40 80° 1.69 0.18 


While the driving power of a cone clutch 
is independent of its face, and, with a given 
end pressure, is dependent on the angle and 


diameter of the cone, it is essential to dura- | 


bility that the area of the frictional surface 
be such that the normal pressure shall not 
exceed, perhaps, 50 to 100 pounds per square 


inch for moderate and great 


instance, in the ‘* cone friction” in 


apron of an engine lathe, the pressure can 


velocities. | 
Where the movement is very slow, as, for | 
the | 





of the coefficient the angle should not be 
less than about 17°, if we wish the clutch to 
| disengage of itself, and it should probably 
| be not less than 20°. 


Leather faced clutches of as low as 15° 
| angle have been used when the pressure was 
| obtained by a simple lever having a ratio of 
|eight or ten to one, and have given excel- 
| lent satisfaction. 
| When of all types 
| should be so arranged that, when running, 


possible, clutches 
| the pressures may be self-contained ; that is, 
| so that there may be no collar or end press- 
ure caused by the necessity of keeping the 
driving surfaces in contact. 

If it is not possible or convenient to avoid 
collar friction, it is better that the friction 
should be borne by the driving rather than 
by the driven part of the clutch, as in the 
| latter case the transmitting capacity of the 
clutch is diminished by the amount of the 
frictional loss, while in the first instance the 
collar friction that 


| capacity. 
| 





has no influence on 


a ee 
At 


springing up in the South close competition 


the rate at which cotton factories are 


& 
| will soon be permanently assured. 


| those pointed out above, 


Designing. 


By Joun T. Hawkins, Taunton, Mass 


A PAPER PRESENTED AT 
MEETING OF MECHANICAL 


THE WASHINGTON 
ENGINEERS, 

It may, perhaps, at first thought, s« 
apochryphal to say that a boy’s intuit 
mechanical perceptions or tendencies n 
be educated ; but a closer look at sucl: a 
proposition will, I think, open up to ovr 
view an important channel through which 
the technical education of our boys may 
modified extent, and 
their great advantage as practical men wh 


to a considerable 
they begin to assume the responsibilities «1 
that part of their 
machine construction. 
One of the greatest difficulties in ordinar\ 
machine construction (and particular 
complicated machines containing a 
paratively large number of parts, many «f 
them of insignificant dimensions), is tl 
proper designing of the various parts, so ss 
to fit them best for the service which they 
have to perform, without resorting, to any 
considerable extent, to the mathematics for 
their solution. In a large proportion of 


profession involving 


col 


such cases, the matters of strength and 
wearing and other qualities are important 
questions of consideration; and others, 


such as form, outline, and general appear- 
ance presented to the eye; accessibility for 
manipulation in the machine, their 
gruity with other members of the same 
machine; the most acceptable manner in 
which a given piece may be made to depart 
from what would otherwise be its most de- 
sirable form, in order to escape contact with 
some other member; the facility with which 
it may be put in its place in assembling thie 
machine, or another substituted for it wit! 
least disturbance of the other parts, in case 
it should require to be replaced; the ques. 
tions of cost of its construction, and in con- 
nection therewith the modifications of it 
permissible as conducing to cheapening of 
the methods of its production; what tools 
are available to be used for its production : 
and a thousand and one such questions s 
these depend largely for their solution upon 
what may be called the intuitive capacity of 
the engineer engaged in machine construc- 
tion; and, in a large proportion of such, 
mathematical investigation can only be re- 


Con- 


sorted to, if at all, in a most unprofitab|: 
way. The engineer is met at every turn 
with questions of this kind, which cannot 
profitably be subjected to the ordeal of 
figures, but which are no less important in 
avast variety of mechanical constructions 
than those problems which more decided!) 
depend, for their successful solution, upon 
analytical processes. 

There are also many questions of propor- 
tion which involve strength and wearing 


_and other qualities which are so complicated 


in the kind of stresses to which the parts 
may be the directions of 
application of those stresses are so involved 


subjected, and 
with other considerations, such as some of 
that analytica 
methods must fail, if applied to them, and 
in which the intuition of the engineer must 
almost entirely constitute the solvent. | 
take it that the faculty in man which ma 
perhaps be properly defined as mechanic: 
intuition is as much dependent upon educ: 
tion for its full development as a natur: 
tendency to be musical, or an innate tale: 
for painting, or any of the fine arts. It 
well understood that, no matter how gre: 
a prodigy a boy may show himself to be 
either of the directions last mentioned, t) 
cultivation of his particular tendency is i! 
dispensable to any marked success in th 
application of it; and it is doubtless tru 
that a natural mechanic may be develope! 
by cultivation fo as great an extent as 4 
natural musician, or artist, or orator; and 
that, without development, either of the: 
must necessarily be deficient. 

Of course, it is admitted that the parti: 
war kind of training which will best dé 
velop this faculty in a boy is to be had i1 
the practical application of his knowledg: 
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and talents after leaving college; 


be 


course in this direction may be followed in 
schools, such that a young graduate of 


t 
a technical school shall not 


largely the case—upon entering upon the 
ctical duties of a mechanical engineer in | 


pr 


h 


manufacturing establishment—find 
extent unable 


ne 


nself to so great an 


ittain while at school. 
One of the greatest difficulties attending 
debut of a newly-fledged technical grad- 


tc 


tl 


uute in the practice of his profession as ap-| 


plied to machine designing is that he com- 
meneces with ¢ 
carry out the exact methods which he has 
b en pursuing at school: and the fact that 
employing manufacturers immediately find 
that these methods have to be soextensively 
‘rsed or subdued, if the young aspirant 
his time in a profitable manner, 


1 very decided tendency to 


rey 
is to spend 


is a good indication that the education of | 


what has been quite forcibly denominated 
the boy’s ** horse sense” by Mr. Dodge,* 
las been sacrificed 
course, and that so much prominence has 
heen given to what may be termed the 
metaphysics of engineering as to leave him 
very largely an impracticable. It is within 
my experience to find a young man who 
had graduated with high honors from one 
of our best colleges, upon first attempting 
to use the knowledge there acquired in ma- 
chine design and construction, becoming 
completely lost in an effort to apply a com- 
paratively high order of analysis to the de- 
signing of some part of a machine which 
could, in no profitable manner at least, be 
arrived at in any such way; and, not having 


during his college 


had much previous training of that faculty 
which would enable him to design such 
parts properly and well, without resorting 
to a more or less elaborate application of 
mathematics, the result was anything but 
satisfactory. 

In this way, we find that our young men 
are very much behind where they ought to 
be upon leaving school, in the particular 
direction of machine design and construc- 
tion, and that they have, upon entering 
practical life, only begun another course of 
training as distinct from that which they 
have followed at college as can well be im- 
agined. They are disappointed, armed and 
equipped as they feel themselves to be with 
what they suppose is all that is necessary to 
enable them to start out as designers and 
constructors of machines, to find that, in 
perhaps the very first task set for them, they 
all at sea; and it certain, in the 
writer’s mind, that, if some system could be 


are is 
instituted in our technical schools looking 
to the greater education and development of 
mechanical intuition in 
his eye to recognize good proportion and 


a boy, schooling 
proper strength of material and the direction 
of application of the same, and stimulating 
and exercising his inventive faculty in such 
a way as to make him fertile in the resources 
which are so constantly demanded of the 
constructing engineer in machine designing, 
such an addition to the technical curriculum 


could be profitably made, even at the ex-| 
pense of some of the more analytical knowl- | 


edge with which his mind is now more ex- 
clusively stored. 


Iam not of those who are inclined to be- 


little the importance of the higher mathe- 


in their proper place: but I do 


ve that the tendency in our schools is to 


matics 
beli 
impress the students with the idea, in too | 
great a degree, that machine construction is | 
the application of mathe- 
matical analysis, and very much beyond 


dependent upon 


What, in practice, there is any necessity for ; 
and I believe that one of the most important 
thir instilled into their 
minds to-day would be the fact that, in de- 


vs which could be 


signing any important machine (while in 
many ways the application of mathematical 


processes is indispensable to success) it is 


essential to know when and where not to 
ittempt to apply these methods, and to be 
ible to design, arrange, construct, and 


* Trans. A. S. M. E.,, vol 


VL, p. 543. 





but I 
eve thata very considerable preparatory 


as is now very 


to 
apply and make useful to himself and to his 
employer that which he has worked so hard | 
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create in the proper places without them. 


mensions and other characteristics decided 
by, strictly analytical methods ; but, ina very 
large proportion, such a course is economi- 
cally out of the question, and they must be 
looked and thought out practically by the 
engineer’s intuition—that is, his capacity to 
judge, unaided by abstruse computations, 
as to their best proportion and form, the ma- 
terial of which it is best to construct them, 
and many other considerations, such as indi- 
cated above, which are generally be 
|given their proper weight in the final de- 


signs. 


to 


| One of the principal factors in this educa- 
tional problem is economy. If it be accepted 
| that, as above admitted, every conceivable 
|problem of machine construction may be 
| solved mathematically, in a vast majority of 
| cases it would be the sheerest waste of time 
and money to attempt it: and, in this age 
of close competition and struggle for cheap- 
ening of every production, it is one of the 
very first considerations that a 
does not waste his time over analytical com- 
putations where his object may be attained 
ina more direct and simple manner; and 
perhaps there is no aspect of the question 
which applies itself more forcibly to the 
manufacturer or manager than that the ten- 
dency with our technical graduates upon 
entering upon the practice of their profes- 
sion is to be too expensive, one of them 


designer 


rarely being able to compete in this respect 
with a young man who has had his mechani- 
cal aptitude or intuitions more thoroughly 
trained, though not in the possession of a 
tithe of the higher education with which 
the college student has been favored. 

It contended that the manual 
training branches of such are in- 
tended and should be sufficient for the de- 
velopment of this mechanical faculty ; but 
I think not—at least as they are now con- 
ducted; nor do I think it would be possible 
to combine the two in any desirable way. 


may be 


scools 


These are 
hand or the imparting to the student of 
‘* finger wisdom,” as Mr. Partridge* has it; 
but very little in the way of deciding pro- 
portion, form, strength and adaptation of 
parts of a machine can be.gotten in the 
workshop. It isin the mechanical labora- 
tory and the drafting-room where the me- 
chanical intuitions of the designer can best 
be educated and developed. 

I do not know that I am_ prepared to for- 
mulate any system of training which shall 
better tend to the education and develop- 
of this 
technical 


mechanical intuition, in the 
There are, 
I imagine, many ways which will commend 
themselves to the instruciors, in) which 
something of this kind could be more ex- 
tensively followed out; as, for instance, in 
lall such schools there are more or less ma- 


| 


ment 


schools however, 





chines of various kinds in the laboratories, 
kept there for experimental or other pur- | 

From | 
for example, there might be removed a sin- 


poses. some machine of this kind, 


|gle member; the machine turned over to 
ithe student, with the problem given, to 


make a sketch or drawing of this member, 
| strictly by the intuitive promptings of his 
| brain, and without any computation of its 
or form. Then _ it 
might the removed 
member; or, if advisable, let him, after de- 


'required dimensions 


be compared with 





signing it, verify or disprove the correctness | 
of his design by computations to any extent 
or depth necessary. Again, a member of a| 
machine may have a specific form given to 
it principally for reasons entirely independ- 
ent of its proportion and strength. In such 
acase, tender the problem of designing a | 
substitute for it, as dissimilar in form 
possible, to be equally well fitted to perform 
its functions, without to 
mathematical computation ; perhaps 


copies or blue-prints of working drawings 


is as 


and resorting 
or 


could be gotten from machine manufactur- 
ers, and, in the same way, the student be 
given a piece to design which he has not 


*Trans. A. S. M. E., vol. VI., p. 535. 


Of course, it may be said, strictly, that there 
can be no piece of machine construction | 
which cannot be subjected to, and its di-| 


excellent for the training of the | 


seen, such as will be fitted to go with the 
Let 
him see, in this way, how near he can come 


rest, which he may see and consult. 


to what has already proved to be good in 
| practice ; and, if necessary, thereafter crit- 
jicise both his own and the manufacturer's 
| work by the most crucial methods of which 
lhe is capable. Some part of such a ma- 
| chine might be pointed out to which was 
| given a specific form for reasons of access- 
| ibility or facility of exchange, and the stu- 
|dent might be required to contrive some 
other means of achieving the particular 
Almost any part of a 
given machine may be produced in a great 
u 


end to be attained. 


many ways, 
cost of the piece produced. 
let the student and indicate 
proper methods to be pursued to produce it 


each resulting in : 


devise 


at the least cost, modifying his design to 
| conform to this consideration. 


Very many 
such problems as these might be instituted 
by the instructors, which would constitute 
a very excellent training of the mechanical 
instinct in the student, and his inventive 
faculty be exercised and developed. 

One difficulty which might be mentioned in 
the application of this intuitive or instinctive 
method so largely indispensable in machine 
designing, is that working drawings made 
upon some small scale are, to the eye and 
A 
given detail of a machine drawn, for instance, 


judgment of most men, very misleading. 


one-quarter size, will appear very differently 
when laid out full size; and, in my opinion, 
there is no one feature which requires more 
thorough training, where a designer isto rely 
upon than this ; 
and I believe that one of the best possible 
exercises for the student, looking to the fit- 
ting of him for a machine designer, would 
be to make drawings first to some fractional 
scale, draw afterward 
roughly on the black-board, or on large 


his unaided judgment, 


and to them out 
manila sheets, full size, designing the part 
or parts, to all intents and purposes, first 
upon a small scale, then drawing them full 
size, to enable him to verify by his eye and 
judgment the correctness of the smaller 
drawing. 

I am aware that to all this some will cry, 
‘Rule of thumb!” But I believe, while I 
deprecate any such exclusive reliance upon it 
as is too often permitted and practiced, this 
same rule of thumb may be made a most 
excellent one, if properly hedged in and its 
good points only developed and applied in 
I believe that, in our 
technical schools, the rule of thumb is too 


machine construction. 


persistently sat upon, and that it is capable 


of being brought to a sufficiently high 
istandard, by proper systematic develop- 
ment, to be of incalculable value to the 


mechanical engineer. 
The writer advances these thoughts more 
with a view of eliciting discussion than of 
attempting to point out how the object 
sought could be best attained 
found belief, r, that 


mav be known under the terms mechanical 


in the pro- 


howeve much which 





aptitude, intuition, instinct, or inventive 


faculty, is now neglected in our schools, 


is what should be educated, nour- 


while it 


| ished and developed to the greatest degree, 


lin order to turn out successful mechanical 


engineers. 
A 


That Boiler Explosion, 


different | 
In such a case | 
the | 


exactly according to the directions given by 
the Ivanhoe Paper Company, and anything 
stated to the contrary is not true. Mr. 
Cooke also states that after the work on the 
boiler had advanced a change in the original 
design was requested by the Ivanhoe Paper 
Company, which would increase the cost of 
the boilers, and which the proprietors of the 
mill were not willing to pay. During the 
negotiations to the extra 
work was suspended and so much time lost 
that the boilers could not be finished by the 
time wanted. When that time arrived the 
order was countermanded, and efforts were 
made by the Ivanhoe Paper Company to 
effect a compromise, but without success. 


in regard cost, 


| LETTERS FROM PRACTICAL MEN. 


Locomotive Gauges. 

Editor American Machinist: 
The first steam 
| pointer, and dial 


| had around e 


| 
| gauge with a hand, or 
called a steam clock 

| ase and a pipe connection on 
the side of it, or rather on the bottom of it, 
and so all the gauges built from then till now 
are like it externally. They have been 
changed, improved, nickel plated, embossed, 
picturefied, ete. Some have diaphragms 
that lay down flat and some that stand up 
on edge; some have bent tubes, steam con- 
nected at one end, and some in the middle, 
but every one I ever saw had that confound- 
ed pipe connection in the bottom. 

There is the brass nipple, then the brass 
nut, with the monkey wrench trade marks 
on its six or eight sides, then the crooked 
pipe. Does this pipe get hot ? Try to scour 
or clean this gauge and pipe and let each 
blister on your hands count for one degree 
and you will see. This connection is un- 
sightly, always marred and black, and being 
close to boiler is hard to keep clean. You 
cannot clean easily or well around it, and it is 
often in the way. 

[run a consolidation engine where this 
pipe and nut are so close behind the throttle 
gland that it cannot be half screwed up. 
Why cannot this pipe connection be behind 
the gauge? It could go through the boiler 
bracket and need not be polished. It could 
be heavier and stronger, the wrench-deform- 
ed nut would be out of sight, and the fireboy 
could get the dope and polish on a smooth, 
round surface. 

Air and) vacuum should be so 
made; it will cost no more than the present 


style, and the crews would count it a handy 


gauges 


idea. I hardly expect to see all the old 
gauges thrown away nor even rebuilt to my 


idea, but my advice is like salvation 
free. 


it is 
Joun A. Hinn. 
Denver, Col. 


The Effects of Hardening Steel, 
Editor American Machinist: 

Under the above heading Mr. Richards 
probably states exactly the experience that 
a majority of steel users have had. 

Steel usually expands in cross section and 


contracts longitudinally in hardening. Let 
those who base their opinion that steel 
shrinks in hardening upon the fact that 


holes are smaller after than before, remem- 
ber that there is quite a difference whether 
a large or small volume of steel surrounds 
the hole. For instance, in a piece 3” diam- 
lg the will shrink; 
make the hole 24’ diameter and it will 


eter with hole hole 





In our issue of May 28th we published 
letter from Mr. W. 
he makes objections to some of our state- 


a 
Jarnet LeVan, in which 


ments in regard to a rotary boiler explosion 
which occurred in Paterson, N. J., on April 
23. 1887. In this letter the following para- 
graph appears : 

Third.—\ast fall there were three small 
rag boilers, and it being deemed more 
economical to have one large one in place of 
two of these, one was ordered of the Cooke 
Locomotive Works, but it was not com- 
pleted according to the specifications. This 
new boiler was not to take the place of the 
one just exploded—as they expected to still 
use that for certain work. 

Since the above appeared, Mr. John 8, 
Cooke, President of the Cooke Locomotive 
and Machine Company, has requested us to 
state that the boiler yin question was built 


dened will 


}expand. 


Difference in heat at which steel is hard- 
make a great difference in this 
Difference in condition 
as affected by working or annealing makes 
great difference. 


change in volume. 
a Different tempers of 
steel act differently, not because of different 
makes, but because of different temper. 
There probably doubt but the 
average result of hardening, as ordinarily 


is no 


done, is to increase the volume. This is no 
doubt due in part to purely mechanical, not 
chemical causes, particularly in large pieces. 
When heated the steel is expanded. In 
the outside fixed and 
while the portions are still 
expanded and hold the outer portion from 
to 


cooling becomes 


rigid, inner 


going back as normal size as 


nearly 




















6 


would take place only for the resistance 
offered by the expanded internal parts. 
Who ever saw any square blocks of any 
considerable &ze drop into the same niche 
after hardening which they fitted before ? 
This matter of shrinkage by 
hardening is a very important one, which 
can to a considerable extent be controlled. 


so-called 


In the use of many dies where .0005” wear 
would call for a new die only for the fact 
that re-hardening will shrink the hole, it 
comes to be believed that certain makes of 
Richards will shrink, 
will not. condition, 


steel, as Mr. 


Says, 
while others Carbon, 
treatment, etc., ete., all come into the ac- 


count. S. W. GoopyEar. 


Steam Pipes Causing Fire by Friction, 
Editor American Machinist : 

8. E., Newton, Mass., answers his ques- 
tion why the wooden lagging on locomotive 
boilers will viz.: ‘Tight metal 
jacket outside the wood.” The wood will 
go into tinder, which might fire very easily, 
if there was no “tight metal jacket.” <A 
wooden door, with a tight metal jacket, is 
the best kind of a fire door for mills and 
factories. 

I saw an instance in which a steam pipe 
did start a fire. The pipe was against and 
fastened to a white pine board, and led live 


not fire, 


a pump on the second floor of a 
Near the pump 
crushing machine, running 
stantly, which caused considerable vibra- 
tion to the floor. 
up at one of the fastenings, and thought 
it was water dropping on the pipe and 
steaming off; but almost at the same instant 


steam to 


brewery. was a grain- 


almost con- 


I noticed smoke curling 


there seemed, from the rapid movement of the 
smoke, a draft from somewhere, the smoke 
diminished, and a bright flame showed 
itself on the board and apparently half way 
round the pipe. An examination showed 
that the board was half 
through, and that the motion of the pipe 


had filed off the tinder which had collected 


charred about 


on each fastening, and everything was 
ready to start a fire in the way which 


we have all heard about; that is, by fric- 
tion, as rubbing the pointed end of a stick 
into the body of another. The pipe showed 
that there had been considerable up and 
down movement, as it was worn bright and 
smooth under each fastening. 

During a very cold spell a few years ago, 
there was a fire in Toledo, Ohio, which de- 
stroyed a valuable block of buildings. I 
claimed that it was caused by the steam- 
heating pipes, which ran along boards, 
through floors and wooden ceilings, and 
even through holes bored through joist ; 


but the idea was scouted. As there had 
been a dance going on for several hours 
previous, I still think the steam pipes 


caused the fire. 
J. A. Browne. 


Annealing Steel, 
Editor American Machinist : 


We wish to call your attention to a method 
of annealing steel as practiced by us, by 
which we can anneal the hardest steel per- 
fectly, and that without the use of anything 
but a small forge. 

Take the piece of steel that you wish to 
anneal and heat toa dull red heat ina forge 
or other suitable furnace, after doing which 
you must desist from blowing. Simply 
allow the piece to remain in the fire until 
it goes out of itself, and you will find that 
the fire does not go out ina few minutes as 
it would otherwise do, but the heat of the 
steel keeps it burning sometimes three or 
four hours, during which time the 
gradually decreases until cold. The same 


heat 


may be applied to wrought and cast-iron 


used in dynamo machines for rendering 
them perfectly soft. 

We do not give this as anything new, as 
for all we know it may have been practiced 


by a great many others in our business; 


but should it not be generally known it may | 


be of some service to some of the 
readers of your valuable paper. 


J. BucuEert & Bro. 


many 


New Orleans, La, 
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Machine Design. 


Editor American Machinist : 

Referring to the latter part of Mr. A. J. 
Shaw’s eighth paper on machine design, | 
which appeared on page 4 of your issue of 
May 21, I wish to say that Mr. Shaw, in the | 
case of the long pinion stud as shown in| 
Figs. 12, 13, and 14, is altogether wrong. 

While it might not be needful to warn the 
experienced designer against such methods 
as Mr. Shaw pronounces ‘ better,” young 
persons might be misled by the positive 
assertion in regard to this detail. 

Fig. 12 


and the form 


shows an ordinary form of stud, 


which is in all cases the best 


| form of stud touse. It consists of two pieces 
only, the stud and its nut. 


The reduction in diameter at the neck 
does not weaken the stud or make it less 
stiff. The strain on the neck, between the 
body of the stud and the nut, is tensile 
only; not shearing or bending, and may be 
reduced. below the proportion shown in the 
engraving without detriment. 

Fig. 18 shows a modification with five 
pieces instead of the two in Fig. 12, and 
involves (besides the three extra pieces, and 
the labor of making, and drawing, and list- 
ing, and handling in assembling) the de- 
struction of the center in one end of the 
stud. 

A really good designer is very careful to 
preserve the centers of all turned work. 
The only advantage in stability, gained 
by Fig. 13 over Fig. 12, is due to the in- 
creased base diameter given by the collar 
resting on the apron of the carriage. 

The modification shown in Fig. 14, where 
the threaded end of the stud is screwed into 
the plate, is abominable, and should never 
be employed under any circumstances for 
any stud whatever. 

construction is and thimble, as 


a screw 


shown below. 


™ 

















Screw AND THIMBLE. 


This makes a good job. The thimble or 
sleeve can be of cast-iron, as it sustains a 
compression strain. 

I can fancy the forcible language which a 


back to the old two piece style, but I can- 


make such very curious errors in the 
matter. Easy Way. 


Standard Trade Catalogues. 
Editor American Machinist: 
Now I think 
he adopted the cheapest and best method of 
arrangement for that time, 


tional about his catalogues. 


| Per aie 
almost infinite variation. 


Where a nut cannot be used the next best 
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I have made my 
protest and would like some help. Manufac- 
turers are adopting standards in every line, 
and I think a standard size for catalogues 
would be the easiest standard imaginable 
for adoption. 


Holland, Mich. F. L. JOHNSON. 
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Tool for Laying Out Hexagon Nuts, 
Editor American Machinist : 

The sketch illustrates a tool for laying 
out hexagon nuts, and is very handy to 
patternmakers; section isshown at A. The 
upper part can be a light steel blade and 
lower part of hard wood. After turning 
pattern to long diameter of nut, place the 
tool on pattern like a center square, move 
it around and mark off sides—keeping the 
two under edges in contact with circle— 
this is better and quicker than dividing off 
with compasses and then marking sides. 

I do not claim any originality in this, but 
having shown it to several who say they 
never saw such a tool, I thought some of 
| your readers may find it useful, as I have. 

P. S. Dinery. 
~~ — 
| Graphite in Steam Cylinders. 


| A correspondent inquired, in our issue of 
April 23, how to use graphite in the cylin- 
| ders of steam engines. We have heard of 
|its being mixed with water and fed to the 
cylinder through a tallow cup provided 
| witha stop cock. How well it works when 
| used in this way we have of 
| knowing. Recently we saw it in use on an 
18’’x36”" engine, running under 90 Ibs. steam 
pressure, and heavily loaded. The regular 
|oil cup was in use on the cylinder, feeding 
|eylinder oil or valvoline. In addition to 
| this there was a small pump, by means of 
which a thick mixture of graphite and oil 


no means 


| was forced into the steam chest, at intervals | 
engineer in| 
builder of lathes would use in requesting | charge spoke very highly of the use of | large diameter. Consequently, in stationary 
Mr. Shaw to change a drawing of a lathe graphite as relieving the strain on the valve | engines and also in marine engines we often 
apron with the ‘improved ” five piece stud | stem, and from observation we feel sure | find pistons whose depth at the center is 
It is said to keep all the | greater than that at the circumference, so 
not quite conceive how Mr. Shaw came to) wearing surfaces in the cylinder and steam | that when one face of these pistons is flat 


of about two hours. The 


that he was right. 


chest highly polished and smooth. 
— oie 


| Wyke’s End Measure Combination Rule, | 


This rule is ¢ 


is 


It intended for in 
| where other scales cannot be used owing 


edges. use 
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logues on the plan of the 


old fashioned — singing 
book. 
in a way, the inconvenience of a book in 


that form is advanced about forty per cent. 

My *‘ kick” is about the lack of a standard 
catalogue. 
turing concern a few weeks ago, 


catalogues, five innumber, for examination. 


book style; the second, 4’ x84’’, 46 pages, 
pages of the same order; the 
were of the regular book shape, 54” 
24 pages and 11’ x 8}’’, 30 pages respectively. 
I examine many 


x 62’, 


a great catalogues 


for the very purpose for which they were 
designed, 7. e., books of reference. 
dal’s method won't fit any more without 





Calling at an office of a manufac- 
looking 
after machinery, I took away with me their 


The first was 3$’’x5’’, 100 pages, singing 


singing book pattern; the third, 7’ x10’, 40 
other two 


in 
a year, and lots of them go to the waste 
basket that would otherwise be preserved 
were it not for the fact that they are unhandy 


COMBINATION RULE. 


While this style is perhaps pretty limited space, being a long rule, ashort rule 


and ¢ for certain in one 


tool. 
by J. Wyke & Co., East Boston, Mass. 


4 gauge purposes 


canal in summer, they should be restraine 
without needless delay. 
York, as well as New York City, owe mucl 
of their prosperity and present advance 
ment to the much abused canal system, anc 


to the Hudson river, and future prosperity 


of transportation untrammeled. 


le — 


Work has been resumed on the Hudso1 
» river tunnel after a rest of five years. 


pushed to completion, 





1 steel standard, graduated | 
Years ago I thought Chordal rather no-| entirely across the end as well as on the | 

“ | 
places | 
to 








They are made in different lengths 


If it is true, as reported, that railroads 
discriminate against shippers who ship by 


The State of New 


is largely dependent on keeping these means 


This 


Chor- time it is expected that the job will be 


Modern Locomotive Construction. 


By J. G. A. MEYER. 
FORTIETH PAPER. 


PISTONS. 





Locomotive pistons consist of two distin«t 
parts, namely, the piston head, and ¢ 
packing. Locomotive pistons may also 
divided into three classes, according to t 
construction of the head; the first-cla.. 
embracing all the pistons in which 1 
piston head is made up of more than o 
| piece, such as shown in Figs. 206 and 20 
all the “ bu 
The second class will embrac: 
the pistons in which the head is cast hollo 
such as shown in Fig. 208; this class of 
piston we may call the hollow piston. 1] 
|the third class will belong the solid pisto 
| such as shown in Fig. 209. 
| The Built Up Piston.—Figs. 206 and 207, 
| In this figure the piston head is made up of 
| the following pieces: The spider, which is 
marked A; the follower plate, or simply 
the follower, marked B; and the follower 
bolts @, which unite the follower to tiv 
spider. 

In American locomotives the spider 4 js 
made of cast iron. It should be made, in 
fact the whole piston should be made, 
light as possible, and consequently its met! 
must be judiciously distributed, so as to 
obtain, with the least amount of metal, the 
maximum strength. By so doing, not on)) 
steam will be saved in avoiding moving ain 
unnecessary weight of metal backward and 
forward, but less counterbalance will be 
necessary, besides gaining other advantages. 
The spider is generally keyed to the piston 
rod by the key 7; sometimes the piston is 
secured to the rod by means of a nut, sis 
shown in Fig. 208. 


this class of pistons we may c 
up piston.” 





iS 


In very large pistons, 
such as are used in stationary or marine 
engines, the depth of the spider (correspond- 
ing to the depth X in Fig. 206) is obtained 
by calculation ; the width of the packing 
(corresponding to the width y in Fig. 206 
that is, the distance from the face of the 
flange of the spider to the face of the fol- 
lower is generally made equal to 2 to } of 
the diameter of the piston; the former pro- 
portion being adopted for pistons of com- 
| paratively small diameter (as large as 4 
locomotive piston 22 inches in diameter 
and the latter proportion for pistons of very 





the other face will be part of a spherical 
surface. In locomotive pistons the depth Y 
|of the spider is determined by the key 
| which holds the spider to the piston rod. 
|The dimensions of these keys, depth of 
spider and size of piston rods will be given 
in another paper. Now, practically in loco- 
| motive pistons of small diameter the neces- 
sary depth 2 of spider does not give us an 
excessive depth for the packing, and 
locomotive pistons of large diameter tli 
depth z will give a depth of packing, agr« 

ing with the proportions given for sta- 
tionary and marine engines. 


n 
oO 


Therefore the 
faces s and s, of locomotive pistons are 





»| generally flat, sometimes slightly taperc«d 
| towards the circumference, as shown in the 
| figures. 
| The follower plates (Figs. 206 and 203 
are made of cast-iron, and usually cover tli 
whole open end of the spider when f 
lower bolts are used, as shown in the figui 
Follower Bolts.—In any mechanism having 
such a high rate of reciprocatory motion 


is 
i ; : 
a locomotive piston, bolts, unless careful!\ 


1 


fitted, are liable to become loose and work 
out. To prevent the follower bolts from 
becoming loose they are extended into tli 
spider through a distance which is at leust 
equal to three times the diameter of. tiv 
bolt, and great care is taken to make a good 
fit of the thread. 
the rust, trouble is experienced when tli 
follower bolts are to be taken out of tli 
To obviate this difficulty a fe 


1 Sometimes, on account of 


i \ 


| spider. 
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locomotive builders insert brass plugs into 


the spider, see Fig. 210; these plugs are | bles the ends of the ring to overlap each 
|other about } of an inch. 
lieves that when a ring is to be cut in this 
manner the best way to pursue will be as 
follows: 
in diameter to allow for the metal to be cut 


tightly screwed into the spider and then 
riveted over at the ends. In these brass 
plugs holes are drilled and tapped to re- 
ceive the follower bolts, and thus preventing 
any rust from causing a difficulty in remov- 
ing the follower bolts when it becomes 
necessary to do so. 
Piston Packing.—A 
thought, labor, and expense, has been ex- | 
pended in constructing and perfecting a 
piston packing which shall give satisfaction 


great amount of 


under all circumstances, and, consequently, 
many different kinds of piston packing are 
in use. But we have noticed that the kind ! 
of piston packing which 
has given the best satis- 
faction, 
which two distinguishing 
features are found, namely, 
durability and simplicity ; 
and indeed these two fea- 
tures we should expect to 
find in any 
packing,because any pack- 
ing that will not remain 
steam tight for a consid- 
erable length 
troublesome, annoying and 
unprofitable; and a pack- 
ing which does not pos- 
feature of sim- 
plicity is dangerous, par- 
ticularly so in fast running 
engines, such as locomo- 


so far, is one in 


good 


piston 


of time is 


sess the 


tives. 


Fig.206 
In Figs. 206 and 207 we GNX —— 


have represented a piston 
packing which,on account 
of its simplicity and dura- 
bility, has in late years 
gained great favor among 
engineers, and is certainly 
an excellent piston pack- 
ing for locomotives. This 
packing simply 
of two cast-iron 


piston 

consists 
rings D D, and one cast- 
iron 7’ ring marked &£. 
We call this ring a ‘7’ 


ring” because its cross 
section resembles a 7’. 
The rings D D are cut 


open in one place, and, 


consequently, are called 
single cut rings. Two 
ways of cutting these 


rings are generally adopt- 
ed. Some master me- 
chanics will 
rings D D cut as shown 
in Fig. 213. Here a hole 
F F is first drilled and 
made oblong in the direc- 
tion of FF’, then through 


have the 


the center of the hole 
the ring is cut open 


square across. Care should 
be taken to cut out suf- 
ficient amount of metal, so 
that when the packing ring / 
is placed in the cylinder 
the two ends of the pack- 
ing ring will not touch 
each other, but will leave 
an opening sufficiently 
great to allow for the ex- i, 
pansion of the ring when 
it becomes hot. The same 
remark applies to the hole 
FF; this should be made 
long enough, as shown, 

to allow a sufficient clearance around the 
pin which is inserted in this hole and driven 
into the 7’ ring, otherwise the expansion will 
force the ends of the packing ring against the 
pin and prevent the ring from acting as it 
shoulddo. The object of this pinisto prevent 
the ring Dfrom moving around the 7’ ring. 
When therings ) Dare cut inthe manner just 
described, they are turned about ,°, to ,% of 
an inch larger in diameter than the bore of 
the cylinder, so as to give the rings an in- 
herent elasticity. The other way of cutting 
these rings is shown in Fig. 214. Here half 
the width of the ring is cut out through a 


distance of about 2 of an inch, which ena- 


out. 
215, through half the width of the ring, and 
ach about 7 of an inch long. 
are cut press the ends together, so that the 
ends will overlap each other about { of an 
inch; through these reduced ends drive a 


small temporary pin, and then again turn 
‘the ring to fit the bore of the cylinder, after 
that take out this pin, as it has served its 
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The writer be- 


First turn the ring large enough 
Then cut the openings A and &#, Fig. 


When these 





Dro edna pee 
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diameter: and this cross section should be 
gradually increased for cylinders of larger 
diameter, in a manner which will bring the 
cross section of the ring to { of an inch 
square for locomotive cylinders 22 inches in 
diameter. 
the depth H/ of rings D D remains the same 
throughout as shown in Fig. 216. 
made to press against the interior surface 


constant wear, it can be partially restored 
mer in the inside of the ring. 


rings will wear the most at the opening, and 
in time wear the cylinders oval, instead of 


Kig.207 


Lig.212 


Fig.216 
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In the majority of locomotives 


of the cylinder by their inherent elasticity, 
and when this elasticity is exhausted through | fo 
against the interior cylinder surface by the 


by a few judicious light blows of the ham- ai 


Since these | th 


D D 

SS 

) \ 
e, 


the cylinder surface. 











Fig.208 


7 


shown in Fig. 216, will give as good satisfac- 
tion as that shown in Fig. 217. 

Since cast-iron is generally considered to 
be as good a metal as can be used for piston 
packing rings, as it wears well, particularly 
when the metal in the cylinder is hard, as it 
should be, rings of the kind just described 
They are need but very little inspection, and can be 
used for a considerable length of time. 


Sometimes the packing rings are cut into 
ur or more pieces, and made to press 
dof springs; the advantage claimed for 
is arrangement is an equal pressure against 
But cutting the rings 


into so many pieces, and then introducing 
g 


springs, interferes with the 
simplicity of construction, 
and therefore packing of 
this kind is not 


y ten used. 


Tl’ Ring, Fig. 206.—The 
outer surface of the 7’ ring 
Is turned to fit easily the 
bore of the cylinder, so 
that when the 7’ ring be- 
comes hot, its expansion 
will not interfere with its 
free motion in the eylin- 
der. The width of the 7’ 
ring must be turned to 
such dimensions that it 
can be held firmly in 
position by the follower 
plate, when the latter is 
screwed to the spider. 
The turned at 
each corner of the 7' ring 
will form the grooves for 
the packing rings, when 
the piston is put together. 
Of course, the 


very of- 





recesses 





7’ ring is 
The ad- 
vantage obtained by the 
use of a 7’ ring is that 
the packing rings can be 
readily placed in or taken 
out of the piston, without 
forcing the ends of the 
packing rings apart to 
into the 
grooves, as must be done 


not cut open. 


place them 
when the solid piston is 
used. The packing rings 
must fit in the grooves 
very accurately, not too 
loose, yet free enough to 
ulow the rings to adjust 
themselves to the interior 
surface of the cylinder. 
When both the packing 
rings are placed in posi- 
their openings or 
cuts should not be in a 
straight line, but 
be staggered, 


tion, 


should 
having a 
of five or six 
inches between the open- 


distance 


ings # F, as shown in 
"ea DYE -. : : 
Fig.213 Fig. 206. It is 


best to allow the 


always 





open- 
rings to lie 
lower part of the 
—— cylinder; but in no case 


Fig.214 


ings of the 
in the 
should the opening of 
the rings be placed over 











purpose. Other pins are driven in the 7’ 
ring, which fit loosely into holes drilled in 
the packing rings, to prevent the latter from 
turning around the 7’ ring. 

As to the proportions of the cross section 
of the rings D D (see Fig. 206) a difference 
of opinion exists. Some master mechanics 
make the width of the ring greater than the 
depth, others will insist on having the width 
smaller than the depth, but more frequently 
we find the cross section to be a square. 
The writer believes that packing rings whose 
cross section is $ of an inch square will give 
good satisfaction for cylinders 9 inches in 


mi | 


a steam way opening. 
The for this is 
_ that, since the 


Pe _ turned a little 
Fig.215 


reason 
ring is 
larger in 
diameter than the bore 
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cylindrical, it has been assumed that these 
rings have not a uniform pressure all around 
against the cylinder surface, and this is true. 
Hence, on account of this unequal pressure, 
some master mechanics make these packing 
rings of the form as shown in Fig.217, in which 
the depth 7 at the opening of the ring is less 
than the thickness 47 opposite the opening. 
The object aimed at is, of course, to obtain 
as near as possible an equal pressure of the 
ring against the interior surface of the cyl- 
inder. But from the writer’s experience, 
and upon careful inquiry, he is led to believe 
that rings of uniform depth throughout, as 


of the cylinder, the pack- 
ing rings must be com- 
pressed in placing them in the cylinder; 
should the 


and, now, hold or grip upon 


them be lost through some accident or 
mishap, while in the act of placing the 
rings in the cylinder, the ends of the rings 
may fly into the steam way, and generally 
in such cases the ring must be ruined by 
cutting it pieces, in order to 


take it out of the steam way. 


into several 


—_- 

One-half ounce of camphor dissolved in 
one pound of melted lard, the scum removed, 
and a little graphite mixed with it, is said to 
be excellent to keep tools from rusting. 
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|often in an out-of-the way place, which no | 


The Value of a Draftsman, 


In these times of competition, energetic 


machine shop proprietors will naturally and 


continually look around their shops to find | 


room for improvements in tools employed, 


or.in the system of doing work, which will 


enable them to reduce the cost of their pro- | 


duction 
and when a proprietor finds that others can 
then the 

pre- 
Hence 
system, 


or specialties to the minimum ; 


do the same work for less money, 
question—where can we economize ? 
sents itself more forcibly than ever. 

reorganization of the workshop 
and a different class of tools, 
which 
expenses suggest themselves, and are often 
acted upon, only to find in the end, that the 
result of all the changes labor and 
expenses incurred, has not reduced the cost 
to the desirable extent; in fact, disappoint- 
reward for all the pains 
In such shops there may be found, 


found, a small 


new, 


various other ways 


made, 


ment is the only 


taken. 


and frequently is corner, 


| one thinks worthy of any particular notice 
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| what is considered a necessary 


since this corner is believed to 
which to 


or attention, 
be only a place in stow away 
evil, namely 
That the draw- 
ing room is sometimes a hindrance instead of 
but that is the fault of the 
proprietor who engages incompetent drafts- 
or young men knowing nothing of the 
business, but into whom the proprietor ex- 
pects to infuse some of his brains, and 
men as 


the much-abused draftsman. 
a help is true, 


men, 


ina few months make these young 


| smart as himself. 


This operation we have not yet seen or 
heard of as successfully accomplished, but 
known it to be a miserable failure. 
We are of the opinion that a drawing office 


we have 


| staff, composed of talented men and guided 


who 


| the 


}and not one that follows, 
ings after the machine is finished. 


by an able and experienced chief draftsman 


thoroughly knows his business, or 


guided by an intelligent managership, is 
indispensable in a machine shop employing 
particularly so in 

When the neces- 
becomes apparent, we 
would suggest to begin in the drawing room, 
not by 
reducing the staff, as this will often cripple 
usefulness of the but 
rather increase it by competent men, so that 
this department will become a leading one, 
making the draw- 


a hundred men or more ; 
the larger establishments. 
sity to economize 
as here true economy will originate ; 


drawing office, 


A good 
chief draftsman and his assistants will take 
pride in being the leaders and furnishing 
accurate, simpleand plain drawings in every 


| department of an establishment in plenty of 


time for the execution of every order, keep- 
ing all the machines humming, and enabling 
all the workmen to proceed without delay 
and bringing 
the building of a number of 
various machines often of a difficult design, 
and all of the 
floor at one time, to a successful and profit- 
able 
an immense amount of labor in the draw- 


without confusion; thus 


machine or 


which must be erected on 


conclusion. But to do this requires 


ing room, hence we say that true economy 
consists in having an ample staff of well paid 
There are estab- 
lishments which do not reap the full benefit 
of the the 


management notion 


men in the drawing room. 


capital invested, just because 
the foolish 


that suitable draftsmen can be picked up at 


entertains 


any time and for any compensation it may 
seem fit to offer. 
particularly applicable to the chief drafts- 
In late years the responsibility of the 
draftsman 


These latter remarks are 


man. 


chief has been increased, as in 


| and, 


| 
and |v 
will reduce the | 
ition of first-class machiner 
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conclusion, without any fuss, mistakes or 


difficulty, the designs of machinery entrusted | 


to his care. His very modesty may appear 
to indicate that the profession of draftsman 
does not amount to much. 


As soon as an establishment 


recognizes | 


There is a railroad about 


| 


the fact that draftsmen capable of holding | 

| 
responsible position are, and must be, ex- | 
| perienced men, and that experienced men | 


must be selected from those who have been 
actively engaged for years in the business, 
therefore, cannot be found 
young just entering a professional 
career, 5 so soon it will the 
value of ¢ and able assistants ; 
and whe these, economy, cheap produc- 
7 at a fair mar- 
gin of profit and successful competition 


men 
recognize 
good chief 


! 
with other firms is impossible. 


| 





large establishments he is now responsible | 


for the design and the successful operation | 


of a machine, 
fifteen years ago, as then the superintendent 
was held responsible for the design, 


which was not the case ten or | 
lernments. In 
and | 


ithe chief draftsman for the accuracy of his | 


Modern Locomotive Construction. Fortieth 
Paper. By J. G. A. Meyer........ ; re i 
The Value of a Draftsman............. er ree ee 8 
A Dangerous Monopoly a 8 
Some Light in Employing C onvic ts. eae ee s 
RS ia kek pnddiende sees je recn <a 
seeeiens.and RE a ee or 
ss. . caacneseeounees eo me <> a 
Machinists’ Supplies and Iron.............. 10 


drawings. But now the chief draftsman 


often occupies the position of mechanical en- | 


gineer under the title of chief draftsman, and | 


therefore his value in an 


establishment is 


sometimes underrated, or not appreciated as | 


much as it should be. Itis still less appre- 


ciated if he isan able man, 


who from one | 


-_- — 


A Dangerous Monopoly. 

Although this is the era of State 
tected monopolies, it seems that some of 
them are not satisfied with the valuable 
privileges thus afforded them to crush out 
opposition. The recent trial of agents of a 
branch of the Standard Oil Company, and 
their conviction of conspiracy to blow up or 
otherwise destroy a rival oil refinery is 
a recent case of more than usual public 
interest. The method adopted was to bribe 
a trusted employe of the rival works. Here 
is a danger which threatens the whole com- 
munity. If the Standard Oil Company, 
with its immense wealth, wrung from the 
people by aid of legislative enactments, re- 
sorts to bribery, pure and simple, not only 
to influence law making, but to destroy 
property that stands in its way and other- 
wise break laws that would restrain it, what 
can the people do for protection? — Its re- 
unlimited, and _ its 
internal organization is close and cunning. 


pro- 


sources are practically 


In a few years more at its present progress, 
coupled with the rapid progress of other 
monopolies, alike fostered by legislatures, 
how much liberty will be left to the people? 
The Standard is too strong to be checked 
by any combination independent oil com- 
panies could make at this time, nor is there 
any possibility of forming a combination of 
different business interests to check it. 
Monopoly loves and sympathizes with 
monopoly, and if the Standard were not 
strong enough alone it could form a giant 
combination with other big powers of simi- 
lar cast. 
ercised power of the cormorant aggregation 
of wealth to be met and thwarted? We feel 
assured it can be done only by repealing the 


How then is the dangerously ex- 


unjust laws by which it enjoys extra privi- 
leges and by enacting and rigidly 
laws to stop its aggressions upon the rights 


enforcing 
of the people. If the people continue to 
elect legislatures subservient to the interests 
of monopolies it will be superfluous to ask 
upon what meat this Cesar feeds, that he 
has grown so stout, for they will be furnish- 
ing the meat and all the other provisions 
It is useless to com- 
plain to the Cesar of monopoly—strike at 
the source of his power. 


just as they are now. 


<=> == 

Some Light in Employing Convicts, 
The prison labor bill passed lately by the 
New York State Assembly, 
duced by Mr. Graham, a workingman elected 
to that body last fall, 
it to be the most sensible and progressive 
action the Legislature has taken upon this 
requires that 
the convicts in all the local penitentiaries 


which was intro- 


seems on the face of 


much discussed subject. It 
must hereafter be employed upon roads, 
streets, farms, stone cutting, or other work 
required by the county or other local gov- 
in local 
penal institutions must be employed upon 
local public work. Part of the work is to 
raise their own provisions and make their 
own clothing. 


short, the convicts 


As prisoners must be em- 
ployed at some kind of hard labor, this plan 
seems to offer the least objectionable inter- 
ference with free labor. Itis not an experi- 
ment, carried out in 
well as here. No 


but a plan well some 


European countries as 


year’s end to another carries to a successful | private contracts for the labor of convicts 





' 


among | 


are allowed in England, and no proposition 
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contracts would be tolerated. 
34 miles long in 
the northern part of the State of New York 
built by the inmates of Dannemora prison. 
The State wanted the road for use, but soon 
a pliable Legislature leased the line to a 
saggy politician for 99 years at $1 a 
yea His company now runs it. Convicts 
‘built the original Sing Sing prison. 

There is plenty of public work for con- 


to let such 


|victs near the penitentiaries—work that 
|should be done and is not done. In the 
Kings County penitentiary in Brooklyn 





there are a large number of convicts who 
have been employed for years in manufac- 
turing shoes, to the injury of free labor. 
The streets of Brooklyn are extremely dirty, 
and the city will not employ laborers 
enough to clean a tenth part of them. Let 
the convicts from the penitentiary be em- 
ployed in gangs to keep every street clean, 
and the citizens en masse would oppose any 
proposition to go back to the old contract 
Not a citizen need be discharged 
who now works on the streets. 

One feature of the Graham bill forbids 
the employment of machinery in the peni- 
tentiaries; that is, it takes away the means 
of manufacturing, so the law cannot well 
be evaded. Clothing and everything the 
convicts need to make for their own use 
‘an be made by hand. Pounding stone is 
also good work for the prisoners. 

We shall be glad to see the prison labor 
problem solved on the general plan pro- 


posed by Mr. Graham. 
om 


We published week before last a commu- 
nication on ‘Centers for Wood Turning,” 
by H. K. Porter, the article being accom- 
panied by sketches. Mr. Porteralso forward- 
ed to us a specimenof wood turning done on 
such centers as he described. The piece is 1} 
inches diameter at the center, necked down 
to inch at the ends, and is beaded at the 
corners. It is made up in four equal sec- 
tions which were held together for turning 
by the centers. To get the small hole for 
the center the corners of each piece were 
cut off at the ends. The centers held the 
pieces together perfectly, as is clearly shown 
by the finished product. 

a “a 


system. 





Literary Notes. 

PRACTICAL ELECTRICITY. A LABORATORY 
and Lecture Course for First Year Students of 
Electrical Engineering, based on the Practical 
Definitions of the Electrical Units. By W. E. 
Ayrto:, F. R.8., Assoc. Mem. Inst. C. E., Professor 
of Applied Physics at the City and Guilds of Lon- 
don Central Institution. With numerous illus- 
trations. Published by Cassell & Company, 741 
Broadway, N. Y. 

This is a book of more than 500 pages, 
and we do not recollect ever to have seen 
the subjects treated presented so plainly be- 
fore. The author apparently appreciated 
that he was writing of but little 
understood, and did not take it for granted 
that the reader would know very much of 
the subject. This is fortunate, and makes 
the book valuable for practical men. We 
should think it would have an extended sale. 
The publishers have not favored us with the 
price. 


a science 


We have received the first number of the 
Technology Quarterly, published by a board 
of editors selected from the senior and junior 
Massachusetts Institute of 
Boston, Mass. It is in 
The following from the 
will explain what the 


classes of the 
Technology, 
zine form. 

ductory 


maga 
intro- 
quarterly 
is to be: 


A large amount of original work is done 
in the Institute every year by the advanced 
students which lacks a suitable channel of 
publication. It is thought by the editors 
that the Quarterly will be an acceptable 
journal if it contains nothing more than the 
results of the original investigations made 
in the chemical, physical, mining, mechani- 
cal, and biological laboratories, and also in 
the departments of civil engineering and 
architecture. But it is further expected 
that the alumni of the Institute will be glad 
of this medium for recording their investi- 
gations and the results of their practical 
work. 


The subscription price is 
year, 


two dollars a 











































PO er He ae 


Re. 











June 11, 1887 





SUERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 


(ues Tsun AID) 
Fs ¢ 











If so requested, neither name, correct initials nor loca- | 


tion will be published. 





(258) F. T., New ,York, writes: Will 
you give me the measure of ports and bridges, 
length of valve, lead, lap and throw of an eccentric 
for an engine which is to have a cylinder 24y'’x3''? 
A.—Steam ports, 14(°'x*4'"; exhaust port, 14("x3'’; 
bridges, ’’; lead, 1-64” ; lap, 3-16"' ; length of slide 
valve, 234’’; throw of eccentric, 1\"’. 

254) J. R. T., Norwich, Conn., asks: 
Can you tell me how cores are made with rosin, 
and are they better than when made with flour? 
A.—The rosin is used instead of the flour, and in 
about the same proportion. Thomas D. West says 
in his book, American Foundry Practice: ** Rosin 


is good for cores that are hard to vent, as the gases 


escape and ignite freer than when flour is used. 
Rosin cores also will stand the dampness of green 
sand moulds, and, as a general thing, leave a 
smoother surface or hole in a casting than flour.” 


(255) J.G. T., Corvallis, Oregon, writes: 
1. Is the link on a locomotive a perfect expansion 
gear? In other words, can it be hung by the re- 
verse lever so as to cut off the steam at different 
points of the stroke? A.—-The link on the locomo- 
tive can, is, and must be hung so as to cut off equal 
portions of steam at different points of the stroke ; 
but because, when the link does cut off steam, the 
steam ports are not opened as wide as when the 
link is in full gear, the link motion is not con- 
sidered to be a perfect one, but at the present time 
it certainly is the best that can be applied to a loco- 
motive, and it is very doubtful if a better one will 
ever be invented. 2. Isthere any kind of condenser 
except the surface and jet condenser on ocean 
steamers? In other words, is there any kind of 
condenser to condense the salt water? A.—We do 
not know of any other, excepting a comparatively 
small condenser used for condensing the salt 
water so as to separate it from the salt, the water 
being used for various purposes on board the ship. 


(256) H. M., Columbus, Ohio, asks: 


Will you please tell me whether the natural gas 
which is found in and around Pittsburgh and 


Tiffin has ever been successfully used for propel- | 


ling gas engines without first being purified? Also 
can it be used for illuminating purposes? Also 
the pressure per square inch? A.—Inreply tothe 
above, Charles Paine, vice-president and manager 
of the Philadelphia (natural gas) Company, writes 
us: ** Natural gas is being successfully used in gas 
engines in Pittsburgh under a system devised 
by Mr. William Ritchey, of Weyman & Bro., 
Duquesne Way, Pittsburgh, who has some special 
arrangements for igniting the gas. It has not been 
successfully used, so far as we know, outside of 
these devices. Natural gas is used for illuminat- 
ing successfully with special burners or by car- 
buretting. 
about 500 pounds per square inch; in the city 
mains about 7 pounds per square inch, and in the 
house pipes about 3 ounces per square inch.” 


(257) H. S., Hageman, Ind., asks: 1. 
low can I find the horse-power of a stationary 
engine? A.—Multiply the area of the cylinder in 
square inches by the mean effective steam pres- 
sure in pounds; again, multiply this product by 
twice the length of the stroke in feet, multiplied by 
the number of revolutions per minute, and divide 
this last product by 33,000, the quotient will be the 
horse-power imparted by the steam. From this 
leduct about 15 per cent.; the remainder will be 
the actual horse-power of the engine. 
applies only to single-cylinder, high-pressure en- 
gines. 2 How can the motion of a stationary 
engine be reversed, the engine having a slide 
cut-off valve? A.—Change the position of the 
eccentric which gives motion to the main slide 
Probably in your case the best method to 
pursue to change the position of the main eccen- 
tric will be to place the engine on a dead center, 
note the lead, and then move the main eccentric 
around the axle till it is on the other side of the 
‘rank, with the same lead as before; fasten the 
eccentric in this position. As to the eccentric of 
the cut-off valve, this may or may not have to be 
‘hanged, as the position of its eccentric depends on 
kind of cut-off valve used. 


(258) J. H. G., Leadville, Col., writes : 
1. We have two ponds; the water is conveyed to one 
from the creek, and when about full it runs into 
the other pond through an 8"'x10"’ wooden box. Will 
a funnel-shaped box cause any more water to flow 
through it? A.—The shape of the box will not 
make any difference in the amount of water dis- 
charged, providing the box is not submerged. 2. 
We want to transmit 50 horse-power 125 feet over 
or under three railroad tracks. Which is the best 
way, to use spur gear aud shafting to run under 
the railroad track, or wire cable to go over the 
railroad track? A.—We prefer the shafting. 8. 
In either case, how much power will we lose in 
the transmission? A.—From about 3 to 5 per 
cent.; in any case, it is very difficult to say exactly 
how much power will be lost by the transmission of 


valve. 


The pressure of the gas at the wells is | 


This rule | 
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a shaft or wire rope, and still more difficult if the 


data given are insufficient, asin your case. 4. How 
much will 125 feet shafting, 314 inches in diameter, 
expand and contract in a temperature varying 
from 25° below to 90° above freezing point? A.— 
About 5 of aninch. 5. Which would be the cheap- 
est, to transmit this power from where we have a 
surplus, or put up and maintain an independent 
plant? A.—Transmission from the surplus will be 
the cheapest. 6. Do you think the license law for 
engineers will prevent boiler explosions? A.— 
Only to some extent; boilers made of bad material, 
and carrying a greater pressure than they should 
do, will explode some time or another, which 
| licensed engineers cannot prevent. 7. What is 
gold bronze made from? A.—Gold-colored bronze 
powder is made of verdigris, 8 ounces; tutty pow- 
der, 4 ounces; borax and niter, each 2 ounces; 
bichloride of mercury, 4% ounce. These are made 
into paste with oil, and then fused together. 
Another way is to grind Dutch foilor pure gold 
leaf to an impalpable powder. 8 Who is the 
| inventor of the sight-feed cylinder oiler? A.—Im- 
possible to say; a number of persons claim to be 
the inventors. 9. WhatcanI use in cylinders that 
will stop small sand holes only large enough for 
oil to work out? A.—In our opinion, defective 
cylinders are not fit to use; throw them away and 
obtain new ones. 





Business Seeciats 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








Gear Wheels. See Geo. B. Grant's adv., p. 16. 
43 Dey st., N. Y. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 


To Let—Part of large store. 


Edw. Sears ,Wood Engraver, 169 William st, N. Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors, Rock Drills. J.Clayton,43 Dey st.,NY 
Exhaust Tumbl’g Bbls. Henderson B’s.,Waterb’y,Ct. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Solid Nickel-Seated ** Pop” Safety Valves. Con. 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


| Robbs’ Patent Composition for case-hardening. 
| Send for circular. F. W. Tasney, Paterson, N. J. 
| 





Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘““Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 


Extra capacity, hollow-spindle Hand Lathes; cor- 
respondence solicited. J. R. Rand, Brattleboro, Vt. 


20’, 25’'. 28". B.G.and 8S. F. upright drills for imme- 
diate delivery. Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St.,Chicago, I11. 


Drawing Materials, all kinds. Getcatalogue. Men- 
tion this paper. G. 8S. Woolman, 116 Fulton st., N. Y. 


“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 





| Selden Packing, for stuffing-box, with or without 
| rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


Split Pulleys at low prices, and of same strength 
| and appearance as Whole Pulleys. Yocum & Son’s 
| Shafting Works, Drinker st., Philadelphia, Pa. 


| The Improved Tabor Steam Engine Indicator, 
| made and sold by The Ashcroft Mfg. Co., 111 Liberty 
at.. N. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, ete. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send for des’n. 


Patents, American and Foreign, promptly pro- 
cured and sold on best terms by Jas. H. Lancaster, 
patent attorney, 187 Broadway, N. Y., and London. 


Small Machine Shop Plant for sale; best of tools 
up to 50°; building can be rented low. Address 
Chs. W. Griggs, Dearborn and Monroe sts., Chi- 
cago, lil. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 


New Book on Gears; Tables giving 3,094 diam- 
eters, with rules for calculation of movements 
of shafts, etc.; sent on receipt of P. O. Note; price 
50 cts. Address C. B. Long, M. E., Worcester, Mass. 


Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., 
cloth, $4.50, post-paid. Catalogue of books free. 
E. & F. N. Spon, 35 Murray st., New York. 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


* Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the **New Handy,” mailed at 50c. each. ‘The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52issues of any volume. AMERI- 

| CAN MACHINIST PUB’@ Co., 96 Fulton st., New Yorks 
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W. F. Collins will build a broom factory at Bris- 
tol, Tenn. 


The city of Gainesville is to vote upon the propo- 
sition to build water works. 


A button factory is being erected by Lincoln A. 
Case at East Freetown, Mass. 


A company has been formed to light the village 
of Ware, Mass., by electricity. 

M. Riodan will build a factory for making japan 
at 56 Oliver street, Newark, N. J. 

The Louisville Southern Railroad Company will 
build machine shops at Louisville, Ky. 


Kaufher & Co., will build a two-story frame fac- 
tory at 42 to 46 Garden street, Newark, N. J. 


The American Paper Box Company will rebuild 
their factory, recently burned, at Nashville, Tenn. 


The Cleveland and Canton Railroad Company 
will build machine shops, probably at Cleveland, 
Ohio. 

A large furniture factory will probably be built at 
Owensboro, Ky., by H. L. Damm, now of Stephens- 
port, Ky. 

The Texas and Pacific Railroad Company are 
building a machine shop and round-house at 
Boyce, La. 

The Greenville Water Works Company 
contracted to build water works in the 
Greenville, Miss. 


have 
city of 


Armstrong, Craig & Co., 14 South Sixth street, 
Philadelphia, Pa., are to build a five-story factory 
on Levant street. 


Carl Hausiet will build a five-story brick factory, 
40x 200 feet, on Thirteenth street, near Third 
avenue, Brooklyn, N. Y. 

The Paterson (N. J.) Iron Works, recently de- 
stroyed by fire, will be rebuilt. The works extended 
over 18 acres of ground. 


The Hubbard Tinning Company, Hubbard, Ohio, 
have succeeded in making tin plate believed to be 
superior to that imported. 

The Taylor Metallic Railway Tie Company has 
been organized for business at Camden, N. J. E. L. 
Taylor and others are interested, 


The Hewes and Phillips Iron Works, Newark, 
N. J., have issued a two-leaved pamphlet, illus- 
trating their compound engines. 


ing works in the world are to be built at Duluth, 
Minn. The capital employed will be about $3,000,000. 


Work in the way of converting the Washington 
Navy Yard into a gun factory is in progress. Many 
new tools and a good deal of heavy machinery will 
be required. 


Folger & Drummond are building a carriage fac- 
tory at Amesbury, Mass. The building will be 
55x172 feet, five stories high, and will have a three- 
story wing 45x65 feet. 


Local papers say that 124 locomotives, 93 passen- 
ger cars, and nearly 4,000 freight cars will be built 
this year at the Altoona shops of the Pennsyl- 
vania Railroad. 

M. I’. Moody is interested in building a foundry, 
also a coach factory, at Cross Plains, Ala. FE. T. 
Henderson proposes building @ sash and blind fac- 
tory at the same place. 


j} and the following directors: F. E. 


iJ. B. 





the city of Macon pledges the cordial support to 
make such undertaking a success,” has been passed 
by the city council.—Manufacturers’ Record. 

The mill agents of Lowell have voted to give the 
operatives a half holiday on Saturdays, beginning 
this week. Work will be begun at 6.15 A. M., instead 
of 6.30 as now, and the mill bells will ring out at 
6 o’clock in the evening every day but Saturday, 
when work will cease at 12.30 P.M. The new ar- 
rangement, it is stated, gratifies the hands greatly. 
— Beston Journal of Commerce. 

According to the Chicago Journal of Commerce 
the following-named towns in the State of Michigan 
are either drilling foryas or have wells in operation: 
Port Huron, Manistee, Grand Rapids, Coldwater, 
Owosso, Jackson, Adrian, Grand Haven, Wyan- 
dotte, Elkhardt, Blissfield, Bronson, Tecumseh, 
Ypsilanti, Ann Arbor, Howard City, Michigan City, 
Monticello and Union. 


The Woonsocket (R. I.) Electrical Machine and 
Power Company have purchased the Bernon Mill. 
This is a large prope:ty, and will give the company 
needed room, and also several rooms which they 
will let to other manufacturers. The company 
propose to offer liberal terms to those desirous of 
starting new industries, and will put up additional 
buildings if required. 

A co-operative machine company has been or- 
ganized in Dexter, Me., with a capital of $10,000, 
Burgess, A. R. 
Bodge, M. L. Oliver, A. L. Oliver and W. A. Brown. 
The president and vice-president are the first two 
mentioned, and the secretary 
Haskell. 


and treasurer is 
A plant of about $5,000 worth of 


| new machinery will be purchased, and every effort 


| 
| 
| 
j 
| 


| Best, of New York, will be general manager. 


will be made to work up a paying business. It is 


|to be Known as the Dexter Machine Company. 


Industrial Journal. 

The Sterling Emery Wheel Company, West 
Sterling, Mass., has been incorporated under the 
laws of Massachusetts, to carry on the emery 
wheel and pottery business, heretofore carried on 
by M. L. Snow. Capital stock, $40,000. Mr. Snow 
becomes president of the new company, and L. 


The 


| New York office will be in charge of ©. Homer 


| donated instead of that named, if it should 


Bush, at Nos. 50 and 52 John street. 


The citizens of Freeport, Pa., will donate a manu- 
facturing site of five acres, with a house costing 


| $3,000 situated on it, to any company that will build 


and keep in operation an industry employing 150 
men. Or there is a plot of 55 acres that will be 
be 
Industries employing a less number of 
men will receive donations of land in proportion to 
their magnitude. Any one desirous of hearing 


preferred. 


|further of the advantages of Freeport, and the 
The largest copper and silver smelting and refin- | 


inducements offered to manufacturers, can do so 
by addressing J. B. Miller, secretary of the Free- 


| port Improvement Association. 


The North St. Louis Car Company have secured 
leases on considerable property on North Ninth 
street, upon which to erect works and establish their 
yards. Between Palm and Harrison streets they 
will have a frontage on Ninth of 450 feet, counting 
both sides of the latter, and one of their lots 
extends through to North Broadway. All told, 
they have 72,000 square feet of ground, about one- 
half of which will be covered with buildings. Their 


| main structure will be 60x140 feet, three stories 


high; the paint shop, 60x150 feet; besides which 
there will be the blacksmith shop and boiler room, 


| and the office on North Broadway.—Age of Steel, 


The Mexican Iron Mountain Manufacturing Com.- | 


pany, of Durango, Mexico, have contracted for 
part of a rolling mill outfit. including a 460 horse- 
power Porter Hamilton engine. 

A. Appleton, formerly connected with the Hall’s 
Engineering Company, is opening an office at No. 
45 Cortlandt street, New York, to handle injectors 
and engineers’ supplies generally. 

The Great Western Manufacturing Company, of 
Grand Haven, Mich., will erectan extensive factory 
at that place. There will be seven buildings—one 
52x400 feet, one 52x200, one 40x100 feet, one 20x200 
feet, and one 40x100 feet. 


The Betts Machine Company, Wilmington, Del., 
have just completed, for the Otis Iron and Steel 
Company, of Cleveland, Ohio, a lathe for turning 
30-inch steel rolls. It is a 66-inch lathe, with 43 ft. 
shears, and weighs over 100,000 lbs. 


A. D. Laws, of Bridgeport, Conn., has formed a 
connection with the Coulter & McKenzie Machine 
Company, of that city. The latter firm talk of 
building a larger factory to accommodate their 
increasing business. They are now working over- 
time in some departments, 

Ground has been broken at Bridgeport, Conn., 
on the property fronting Cedar Creek harbor for a 
new rolling mill. The new factory will have direct 
railroad connection as well as water facilities, and 
it is expected the works will be completed and in 
running order in sixty days. 

W. H. Wilhelm & Co., Reading, Pa., write us: 
** Kindly correct in your paper the item that H. C. 
Heckendorn succeeded Heckendorn & Wilhelm, as 
W. H. Wilhelm & Co. succeeded the old firm, and 
all machinery formerly built by the old firm is 
still built by us, with the addition of some new 
machinery recently brought out.” 

The resolution “that an invitation is hereby 
extended to any corporation to erect in the city of 
Macon a complete system of water and gas works; 


that for the purpose of promoting said enterprise 


The Yale & Towne Manufacturing Company in 
1882 came into possession of all the inventions and 
patents of Albert H. Emery relating to scales, 
gauges and testing machines. who are 
acquainted with the principle of these machines 
will readily understand that there is required in 


Those 


| their manufacture a plant with facilities for work- 


ing pieces of large size and weight with the utmost 
precision. This the Yale & Towne Company has 
successfully accomplished, but itis found that the 
plant required is entirely special with them, the 
work not harmonizing with the other products of 
their works. This alone has induced them to trans- 
to William Sellers & 
manufacture the 


fer Co. exclusive right to 
Emery testing machine in the 
United States. With the special tools transferred 
to them by the Yale & Towne Company, the 
Messrs. Sellers’ plant will be complete for the 
manufacture of machines, as the work is 
substantially of the same class as that they are 
fitted up for doing. 

The Harrison Safety Boiler Works, Germantown 
Junction, Philadelphia, Pa., are building addition 
to their works, which will enable them to double 
their output. 
as follows: 


these 


Recent orders for boilers have been 
Ponemah Mills, Taftville, Conn., five 
boilers, 866 horse-power, third order; Whittenton 
Mills, Taunton, four 536 horse- 
power, third order; Sterling Dyeing and Finishing 
Company, Sterling, Conn., two boilers, 300 horse- 
power; ‘Tremont Nail Company, Wareham, Mass., 
two boilers, 250 horse-power, fourth and fifth 
order; Mather Electric Company, Manchester, 
Conn., two boilers, 150 horse-power; Perry Stove 
Company, So. Pittsburgh, Tenn., one hoiler, 150 
horse-power; Clermont Woolen Mills, New Rich- 
mond, O., one boiler, 100 horse-power, second order; 
A. Williams & Co., So. Woodstock, Conn., one boiler, 
65 horse-power; Pearne & Tower, Oxford, N. Y., 
one boiler, 40 horse-power; A. L. Pennock, Lans- 
downe, Pa., one boiler, 30 horse-power, fourth 
order; J. L. Stadelman, Ardmore, Pa., one boiler, 
25 horse-power; Provident Life and Trust Com- 
pany, Philadelphia, Pa., boiler, 16 horse- 
power; M. B. Humphreys, Philadelphia, Pa., one 
boiler, 16 horse-power; W. W. Griscom, Philadel- 
phia, Pa., one boiler, 16 horse-power. 


Mass., boilers, 


one 
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The Buffalo Forge Company, Buffalo, N. Y., 
write us to say that the impression has gone out 
that it was one of their forges that got out of order 
at the recent horseshoe-turning contest at Buffalo. 
This is not true, the three Buffalo forges working 
perfectly without a hitch till the close of the con- 
test, which was enthusiastically watched by a large 
number of people. 





Machinists’ Supplies and Iron, 


NEW YORK, May 26, 1887. 

The noticeable feature in manufacture is that 
there Is no accumulation of stock. The demand is 
steady, and manufacture is kept just at the point 
of supplying the demand. Those whothink trade 
is moving slowly should take note of this condition 
as likely to have future influence. 

Iron—Sales of American pig are mainly in small 
lots; there is no tendency to buy heavily, neither 
are furnacemen inclined to force sales. We quote 
for standard brands No. 1 X Foundry, $20.50 to 
$21.50 ; No. 2 X, $19.50 to $20; Grey Forge, $18 to 
$18.50. 

Scotch Pig— There are some indications that 
prices of Scotch brands may rule a trifle lower, 
though this may be prevented by smaller importa- 
tions; there appears to be a tendency in that 
direction. We quote: Coltness, $22 to $22.50: 
Gartsherrie, $21.50 to $22; Summerlee, $21.50 to $22; 
Eglinton, $20.50 to $21; Dalmellington, $20.50 to $21. 

Antimony—Hallett’s, 7.75c. ; Cookson’s, 8. 95c. 

Copper—There have been but few sales, and 
prices are nominal, at 10c. for Lake; other brands, 
9c. to 9¥C. 

Lead—Prices are held fairly firm, at 4.65c. to 
4.70c. ; several sales of car loads have been made 
at the first-named price. 

Spelter—Refined, 53{c. to 6c. 

Tin—Prices have been quite irregular, in sym- 
pathy with the London market. Jobbing lots of 
Banca have sold at 23%c.; Straits and Malacca, 
23.05c. 
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Jor the ensuing week's issue. 
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Wanted—A few good competent machinists to set 
up work in shop. Apply to 115 Liberty st., N. Y. 


Wanted—Second-hand engine and boiler about 
50 horse-power, modern, and not much used. Ad- 
dress Box 1439, Middletown, N. Y. 


A man with theoret. and practical experience 
wishes situation as designer or foreman of drawing 
room. Address M. E., AM. MACHINIST. 


Wanted—Position to run stationary engine; will 
go anywhere to get steady work. Address K. J. 
Dennison, 719 Shehy st., Youngstown, Ohio. 


Assistant Draftsman — Situation wanted by a 
young man in the South; 7 years as machinist; 
mathematics; references; age 24 years. Address 
Cc. R., AM. MACHINIST. 


Wanted—A mechanical designer and draftsman 
in heavy saw mill machinery. Apply, giving refer- 
ences and wages wanted, to The Wm. Hamilton 
Mfg. Co., Peterborough, Ontario, Canada. 


Wanted—Competent draftsman, experienced on 
general machine shop, blast furnace and rolling 
mill work; give references and state salary ex- 
pected. Address Machine Shop, care AM. MACH. 


Wanted— Situation by a first-class mechanic, 
thoroughly acquainted with the manufacture of 
light hardware. also electrical supplies; 7 years 
as foreman. Address P. R., Box 43, AM. MACHINIST. 


Designs and working drawings prepared for every 
branch of mechanical engineering ; pumping ma- 
chinery a specialty. A. C. Christensen, 26 Church 
st., N. Y. (late chief draftsman for Henry R. Worth- 
ngton). 

Wanted—At the Pittsburgh Locomotive Works, 
Pittsburgh, Pa., foreman patternmaker; must 
thoroughly understand locomotive work. Address 
D. A. Wightman, supt., stating age, experience 
and wages expected. 


A first-class machinist and engineer, who has had 
four years’ experience selling machinery and sup- 
plies, desires a responsible position with a ma- 
chinery house, or to represent some first-class 
specialty in the New York market. Address Engi- 
neer, AM. MACHINIST. 


Wanted—Situation by a young engineer, A. M. I. 
Cc. E.. well up in fast steam yacht and launch 
building, torpedo boat, yacht and launch ma- 
chinery, drawing office and shops; long experience 
at a first-class firm in Great Britain. Address 
A. M. Il. C. E., American Exchange, 449 Strand, 
W. London, England. 


In a light, clean, manufacturing business for 
designing and drafting, and having charge of re- 
pairing of machines in use and of making of new 
machiues, a machinist having experience in small 
and larger work and in designing and drafting; a 
good, steady place for the right man; only an 
excellent workman wanted; state age, present 
position and salary expected. Address George 
Garduer, 667 Sixth st., Detroit, Mich. 


AMERICAN 


i MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


price in reach of all. Crescent Mfg. Co. ,Cleveland,O. 


The Crescent Link Belt Coupling; something 
new; sample free. Crescent Mfg. Co., Cleveland, O. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


Stationary and boat engines, boilers: best made 
cheapest price. Washburn Engine Co., Medina,O. 


built to order; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 


For Sale—Two No. 7 second-hand milling ma- 
chines, in excellent order; made by * Brainard.” 
Address Beaman & Smith, Providence, R. I. 


For Sale—Low figure, in good order, four station- 
ary engines—one each of thrty-five, forty, fifty and 
sixty horse-power. Address Pratt & Letchworth, 
Buffalo, N. Y. 





ESTABLISHED 1882 





For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production 


1Q UPRICHT 
ADLEY’S cisniowen 
HELVE | 
HAMMER 


Combines all the 
best elements es- 
=! sential in a first 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 





Condemned by its Competitors 










1832. 


Established 





any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 


| 
| 
| 
| 








THE BROWN HAMME 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., KINGST., ROCKFORD, ILL. 


} 











GUILD & GARRISON, 


BROOKLYN, N. ¥. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


ee 








SEND FOR CATALOGUE 











Crescent Boiler Tube Expander; second ‘to’ none, 


Special tools and machines for mfg. designed and | 


| SEND FOR A 





MACHINIST 


Jone 11, 1887 





THE DEANE STEAM PUMP CO.Holyoke,Mass. 


BUILD 


Water Works, 


ENCINES “oa 





SEND FOR CATALOGUE No. 


jt AND 
Steam Pumping 
ete: MACHINERY. 








JA LONC-FELT WANT SUPPLIED. 


OUR AUTOMATIC DRILL PRESS is becoming a very popular tool among 


manufacturers of hardware and metal 
to be drilled. It is made with 3, 4 an 


roods, who have light work that requires 
6 spindles (usuallyjthe latter), but can 


be made with any number of spindles required to suit special work, Each spin- 
dle is entirely independent of the others, and may be stopped to change or 
sharpen the drill without stopping the machine or interfering with the other 
spindles, The feed is automatic, and can be set to feed any depth of hole, and, 
when through its work, the feed is released, and the drill returns to place 


CATALOGUE. 


| ready for the operator to change the work and start it again. 


Address THE HENDEY MACHINE C0., Torrington. Conn. 


THE WESTINGHOUSE AUTOMATIC ENGINE. 


Prices 





Reduced. 


‘1a SII fig pasiopuy pue 


THE WESTINGHOUSE MACHINE CoO., PITTSBURGH, PA. 
Sales Department for the United States conducted by 


WESTINGHOUSE. CHURCH, KERR & Co., 
17 Cortlandt St., N. Y. Hamilton Building, Pittsburgh, Pa, 
FAIRBANKS, MORSE & CO, Chicago, Il. 
FAIRBANKS & CO., St. Louis, Mo. 
*ARKE & LACY, San Francisco, Cal. 
UTAH & MONTANA MACHINERY CO, Salt Lake, Utah. 


D. A. TOMPKINS & CO., Charlotte, N C, 

ROBERT MIDDLETON, Mobile, Ala. 

H. DUDLEY COLEMAN, New Orleans, La 

KEATING IMPLEMENT & MACHINE CO, Dallas, Tex. 
IRON BAY MANUFACTURING CO, Marquette, Mich 









THE M. T. DAVIDSON IMPROVED STEAM PUMP, 
=" Davison Steam Pump Company. 


“ai BEST PUMP _ 


MADE FOR ALL 
SITUATIONS. 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 


NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





BOILER MAKING 


BOILER MAKERS. 


A practical treatise on work in the shop, showin 
the best methods of Riveting, Bracing, and Stayin 
Punching, Drilling, Smithing, Etc., and the most 
economical manner of obtaining the best quality oi 
output at the least expense. 

By W. H. FORD, M. E. 
Cloth, - - = 
Published and For Sale by 
JOIN WILEY & SONS, 
Astor Place, New York 
Mailed and prepaid on the receipt of the price. 


E P. B. SOUTNWORTH, 
914 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


18mo, $1.00. 








DAS 5 













and LABOR saved by using 
this solid, strong, dvrable, 
firm-bold,quick working Lever 
(Not Svrew) Vise 
Pipe and otber attachments. 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street New York. 








Successors to MELVIN STEPHENS, 


| SEBASTIAN, MAY & CO.’S 


| FOOT or 
| POWER 


ONE-HALF TIME * | 


Hasimproved Taper- | 
Sold by | 


Improved Screw Cutting 


LATHES. 








Catalogue of Lathes, Drill 
Presses and Machinists Tools 





and Supplies mailed on a »pli- 
cation. Lathes on Trial. 


167 W. Second St., CINCINNATI, 0 | 











ev 


gq 
rece 


MACHINERY 


eee 


PUMPING 





23 Liberty St. | 118 Federal St., 





NEW YORK. BOSTON. 
For SEND 
Every FOR A UE. 
Class | NEW 
of Work | ILLUSTRATED 


HARLES Mu Le 


53 ANN’ ST. + New Yorx: 
ese Brandon's Piston Ring Packing | 


lp 

Perfectly balanced against un 
due pressure in all directions. 
Preserves bot hcylinder and rings. 
Allows no waste by either fric- 
tion or leakage. Call and see 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 




















JAMES BRANDON, 
390 Eleventh Ave., New York. 





| 


| 


IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVIC] 
AND AT A LOW PRICE, WRITE TO 


COOKE & CO., 22 Cortlandt St., N, Y. 





Twelve hundred Engines in use. 


Please mention this pape: 





vp wenty Years with the Indicator,”— 


2 vols., $3.00 By Tuos. Pray, Jr., C.& C. FE 
and C.& M.E. Sixthousand sold. J. Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. ©. 
Box 2728, Boston Mass. 











THREE SIZES: 
23¢ inch. 

4 “ 

6 “ 






234 INCH CUTTING-OFF MACHINE 


BETTS MACHINE CoO., 


WILMINGTON, DEL. 
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NICHOLSON FILE C 
wel Rasps 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of ‘those in use bei ing rudely devised and troublesome, and we 
believe for this reason, those FS our manufacture will find a ready sale 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 


— SOLE — 
= MFRS. OF 











FILE CARD. 


FILE BRUSH. 


Manufactory and Office, 


PROVIDENCEH, R.I., U. S.A. 


@ g-> THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


“GRESHAM” PATENT 


‘e-starwel NJ EGTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 











BOILERS. 























SEND FOR CATALOCUE. RELIAGLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 





AM ER ICAN M ACHINIS i 


Machinists and others who | 


—~ 
— 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 





ae _ = 90.00 No, INCH. $18 

rh aak «+20 $0.60 10....214... $1.85 
p23 2 ""9 eee me ee 
SA 8... ‘re ae ee eee 
BSS 4.....1%.... .80 18....8%.... 1.80 
PSS 5..... | ee a, See ee 
BSA 6..... ae — a 
pa ee OS 16....8 7 «oo Be 
as Sivces oe Se eee | eae 
~ he 9 2 5 me ee eee fF 
GB 1 Set to 2in. 7.80 Full Set....31.1¢ 


Cc. W. - LeCOUNT, South Norwalk, Conn. 


p STEAM 3 


MADE FOR fc 








tin 
pee 


“ANY, SERVIGE iy 


BUBONNId 13H9NG 


i 
i, x: ascuul L 








~~ BEAUDRY'S $ 


DUPLEX 


Power Press 


COMBINING 


34 


PRESS, SHEARS 
« Beach AND PUNCH. 
= Street, BEAUDRY & C0. 
3 Boston, ayn Upright Power 

Mass. Sole Manufacturers. 


Also manuf’turers of 


HARD COAL BEAT- 
ING FORGES. 





OVERFLOW 


we 


~ N 1, 
Senne 


q ST., 
™“ 
I Boston, Wass. 


“THOS. D. WEST FOUNDRY 00, Cleveland, Ohio, | 


Manufacturers of Light and Heavy Iron € osttngs in Green, Dry Sand or Loam, 
also Machinery and Architectural Wood or Metal Patterns for Outside use. Pat=' 
terns constructed durably apd to mouldiu bona most advantageous manner. 






The Park Injector, 


EJECTORS anp JET APPARATUS. 

















For Sale 
at 
Factory 
Trices 
by 


A Aller, New York; 8 C Nightingale & Childe, Boston; Henry 1 
Snell. Philadelphia; Thos J Bell & Co., Cincinnati; shaw. Ken- 
dall & Co.. Toledo: Geo. Worthington & Co, ¢ leveland; N.O Nel 
son Mfg. Co, St Lonis and Kansans City, Mo ; Ge yulda & Auetin, 
Chicago; Kennedy & Pierce Machinery Co. Denver, Col ; Sherif 
& Ashworth, Pittsburgh. Pa; los. Baur, Manistee, Mich ; Jas 
Jenks & Co, Detroit. Mich ; Wickes Bros., East Sa naw) Adolt 
Leitelt. Grand Rapids: E F Osborne & Co., St, Paul, Minn. ; 
Kruse & Barker, Milwauke Wis 


Jo shun oni iy Machine W orks 
- San Francieco; Flynn & Em nric h Raltimore, Md ; Porbex Liddell 
YS Ny ypyp A & Co. Mont r Ala; Bell ran Charlest 8.(.; 
33 AB oT. a a a NEW YORK. " Ws er edwin, Norfoik, Vn sista , t rC Sane ne iees Ne Os 








HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 


ROoOoOT Ss’ 
Force Blast Rotary Blower 810 Walnut St., Philadelphia. 
OR ter Our Catalogue of Practical and Scientific Books, 96 pages 


&vo., and our other Catalogues and Circulars, the whole covering 
PUNO Rei Vanritnnod Te every branch of Science applied to the Arts, sent free and free 
+ . 


of postage to any one ‘in any part of the world whe will furnish 





“a OIL CUPS 


) For Engines, Shafting, &c. 
| Tllustrated Catalogue Free, 


J. E. LONERGAN & CO. 
Philadelphia, Penna. 


1’ 

PLANER and SURFACE GAUGE. 

An accurately graduated gauge 
by which planer and other tools 
can be quickly set at any height 
from the table or the work. Is 
also a convenient surface gauge. 
$3.75 each. 
ARTHUR B, PHILLIPS, Manufacturer, 


WHITMAN, MASS, 


MARK 





SLOW SPEED 
POSITIVE BLAS 
PERFECTLY T3ZALANCED, 
Best Mechanical Construction. 


P.H.& F.M, ROOTS, Manufacturers, 
WMD Ger tat} IND. 


( od , " 9 tals, | NEW TORE. 


In Writing, Please Mention This Paper. 


T SHRIVER & Co's 
IRON 






















FCUNDRY, rt 
eno 38 


Send for Cata 
logue of Stamps, 
Chucks, Xe. 


Contracts Solicited 


r 
for Machinery Cast- | CW Aye ¢ 


ings inregularsupply. 








WHY THIS IS PUT HERE! 


at 
For the reason that if you are es 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the j 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
wa—w More Efficient, Simple, Durable, and more Ego onomical, ppoth as to running 
xpenses and repairs, than any other Steam Pump 
Call or write for our new 96 page Iilus*rate - Dese criptive Book containing Full “ee ulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials, Mailed Fre 


PULSOMETER STEAM PUMP Co., 83 JOHN STREET, N. Y. 























L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST, 


Manuf’r’s of 


ry Fox, Turret 
Dy N speedi athe 
; ay Brass Finishers 


TOOLS, Fi ouloba be ntababuludshudebulalubululutelutbulislilululy 






































Fitchburg Machine Works 


MANUFACTURERS GF METAL-WORKING MACHINERY, 







OFFICE AND WorKs, 
13 to 21 
MAIN ST., 
Fichburg, Mass. 


SEND FOR CATALOGUE EK. 


FIALL 


B. DUPLEX PISTON PUMP 


} ] Simple, 





Durable, 
Efficient. 


HALL STEAM PUMP CO., 


91 LIBERTY ST... NEW YORK. 


«| UNION STONE COMPANY, | 





Buffing | Sora 
Polishing 
AND | Nos. 38 & 40 Hawley Street, | AND 
‘Suming |§ —)ROSTON, Mass using 
= a 
Materials | ? ) Supplies, 
OF 
All Kinds siaies 
ish Clue 
Polishing _ a 
Brass, Duartz, 
Nickel, verre 
eo io 
Cold, a ’ 
Silver, Leather, 
&c, a&c. 














WORTHINGTON 
— Condensers 


ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 


50,000 HORSE POWER 


One of these machines—the largest 
Independent Condenser in 
the world—is «pplicd to an engine of 





Machine Screws for all Purposes. 
All Goods Shipped Direct from Factory. 





8,000 HORSE POWER 
SEND FOR ILLUSTRATED CATALOGUE 
HENRY R. WORTHINGTON 
NEW YORK 


BOSTON 
CHICAGO 


FIRE AND Wh ATER- aa OOF Bt ILDING FELT, 
FirRE-PrRoor PAUNTs, STEAM PACKINGS, BoILeR 
COVERINGS, ETC. 


Samples and descriptive Price List free by mail 


H, W. JOHNS M’F’G C0., 87 AIDEN LANE, N. Y. 


PHILADELPHIA 
ST. LOUIS SAN FRANCISCO 















AMERICAN 





HF CHL we 0 0 a A 
“HARRISON SAFETY BO! eee 
G 








66 39 A VALUABLE BOOK for EVERY 


. EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK 


2 Ip tall BOILER 








») SEE THE IMPROVEMENTS IN STEAM 
BOILERS, BOILER FRONT 
BOILER FURNACI 
FEED WATER 
Z MADE AT 
= BEFORE BUYING 
PLANT. END FOR HIST 
RIES OF STEAM BOILEF 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


PAPER. WM. LOWE.. 











PIPE AND BOILER COVERING. ~ 


Light as Hair Felt. Absolutely Fireproof. Easily 
a plie a. C an be used over and over again. Thickness 
of 54" to 34’; equal to other coverings at 2’ to 216”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


“+ FOSSIL +. 


FRICTION 


|HYoRosTATiC MACHINERY | 


PRESSES, 
PUMPS, 
PUNCHES, | 


ACCUMULATORS, 
JACKS, 
VALVES, | 
f . gg <serromy | 
, Vau eva 
levator®) F9y's CORRUGATED BOILER FURNACES 


Kl a Jalgaon ela repented ype 


—— |THE LEEDS FORGE CO., limited, of England 
oe! SAMSON FOX, C. E., Manager. 


ammo Sinan, eee i le te. 
~  -—- 2O4-210E. 43d St. N.Y. | AMERICAN AND CANADIAN AGENT. 


Almond Drill Chuck 


Sold at all Machinists’ 
Northw. = oe aa 2 mf’ Supply stores. 
DETROIT EMERY WHEEL co. T. R. ALMOND, 


Address, Sox 8&4, Columbus, O., or 
P. O. Box 152 Chicago. 


Hart’s Corundum-Emery Wheels. 
a STEAM BOILERS 


NEW HAVEN MANUF’G CO., AL STEAM 
New Haven, Conn | Piicxs. Pond Engineering Co. "sc" 


THE NEW HOPPES LIVE STEAM FEED-WATEB 
Lathes, , 


Heater and Lime Extractor 
Planers, 


Shapers, 

Slotters; 
Etc. 
“THE QNLY PERFECT ” 
BUFFALO 


MEAL + 


non-conducting material in the market 
FOSSIL MEAL CO., 48 Cedar St., New York. 


Send for Circular. Mention this Paper, 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER’ & SON, 
North Adams, Mass. 





































J. WENDELL COLE, M. E. 


Manager of Pes: Mn 
Southern Lake weanons and the 





83 & 85 Washington 8t., 
Brooklyn, N. Y. 




















—Send fur Catalogue D. 







HE HOPPES MFG. CO. 
SPRINGFIELD, O. 








SHELL 
DRILLING 
MACHINE. | 


SEND FOR CUT AND DESCRIPTION, 


THOS. H. DALLETT & CO., 


500 N. 13th St., PHILADELPHIA, PA. 


The Lightest, Strongest 
Most Durable, Easies 
> Working, and in every way 
THE BEST 


Portable Forge Made, 





= Buffalo Forge Co., 


BUFFALO, N 


Acknowledged by leading authorities to be the best | ; 





MACHINIST 


The Original Unvuleanized Packing 
CALLED THE STANDARD ~atiideths recxing.ny,riiet 


Accept no pecking | 2, JENK"NS PACKING unless stamped 
fy with our “Trade 
71 JOHN STREET, 


. . Ve 
JENKINS BROS. Peonn, an 


RBORN STREET, CHICAGO, 


ae » PAn 





oe : » STANDARD: : 








< Westcott Thack $6., “naa eee 


Masntactarere tyTA' TH EB 42 DRILL 


CHUCKS CAPACITY OF 4 


Dritt Cuvcks 0 to 2in.| <= 
SEND 


ror ()ATALOGUE, “™ * 


William Barker & Co. 
sedate tes |he Horton Lathe Chuck. 


—WORKING— 


MACHINERY 


140 & 142 E.Sixth Street, 
N'rCulvert, Cincinnati, 0- 


0 to 43 in. | 





WEST« OTT” S$ PATENT. 
ESTABLISHED 1851. 











Send for circulars and 
Zz uated prices. 


eT Mt ] a 

x A OFFINALEIGHTOND SY ae 

 bbbubbuilbte 
MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others. 


oorrin x LEIGHTON, SYRACUSE, x.y. THE E. HORTON t - CO. 
A Complete Cutting-off Machine, $4. +4 Canal St., Windsor Locks, Conn.,U.S. A. 


Larger ones which cut to 2 in. $8.0 
SENT ON TRIAL. 





























MACHINERY FOR THE 


SINS Ma 


Shatting, Pulleys, Hangers, Gears. 
LINN-BELTING & SPROCKET WHEELS 


Drill Presses 
Tap Drill 
( auges. 


LINK-BELT MACHINERY CO. 
16D: @ Om. Were) 
— MINNEAPOLIS 


THE CUSHMAN CHUCK CO., Aimamenemrcennart 


STERLING ELLIOTT, Newton, Mass. 











HAR TRO RD, CONN. 


























































Manufacture and keep in stoc ik: P 2 Ail i i ei av . | - —— il | 4 
Independent Four-Jaw Chucks, from 4 to 26 inch, nh a mi 
Round and Box body Two-Jaw "Chucks, from 4 1-2 to 15 inch. pe ! It WoL 36 l iui rn 
both with solid and slip jaws. ol ‘ 3 if | i 
Geared Scroll Chucks, from 2 to 12 inch. oO = | A (1 | i Ml Hi 
Lever. Scroll Cie ks, fro ms to he tne h. om” a) ! . a \ i ‘i 
( ¢ y w Chi o 24 ine 
Pee a ey ad tag aly-t ateurs’ ; and Jewe hon “hts pad gone io) z Bes HARDENED i | | i 
he ayne sae Seeset Sem © ~- -. pap tala - * iit ih 
Also manufacture iree anc ur-Jaw nterin 1ucks Wi i 
and a large variety of Chucks for spe Bh pommel . = 5 | STEEL SQUARES 
Send for Illustrated Catalogue and Price List. . Ps 5 and other Mi | 
Finme ‘Troois aM 
i Se anit 
HOOPER’ 70” GRATE BAR. 8 Manufactured by NAW | 
2 STANDARD TOOL CO.}) | 
a ATHOL, MASS. UA 
| 6 ‘ 
a ® 
Will not Warp. | i m W 
Will not burn off at the ends. 4 8 i 
Will give absolutely 70% air space, % O08 | se 
Will give uniform combustion of fuel. Z, a 
Send for Circular and Price List to 77) A a 
ALEXANDER ‘TRAUD, a) oO 
EAST FERRY ST rp TRON WORKS, G 
NEWARK, iF mi 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St.. London, Eng. 


PATENTS «rns RBTURN STEAM TRAP 


. Du Bors, Patent Att’y, 916 F St., Washington, 
De. Good references, Send for pamphlet. 


NICKEL PLATED POCKET LEVEL 





For returning steam, 
condensed under pres- 
sure,automatically in 





to the boiler, under 
high or low pressure, 


Manufactured by 
CURTIS REGULATOR CO. 


Boston, Mass. 





General Agencies: 
109 Liberty St., N, ¥. 
G6 N. 4th St., Phila., Pa. 
108 5th Ave., Chicago, Til. 
210 8. 3d St.,Minneapolis, Minn, 
= 707 Market St., St. Louis, Me 
Se ae for Circular No. 17. 


23-in. 50 cents. 33-in. 65 cents. 
By Mail on Receipt of Price. 





Planer Vises, 0D Sizes. 
SPECIAL MACHINERY DESIGNED AND BUILT. 


The Gilkerson Machine Works, 
Write us. HOMER, N. Y. ! 


HILLES & JONES, 


WILMINGTON, DEL. 


e PUNCHES & (HEARS 











Improved 
Horizontal 
FULL Punches. 
LINE OF 





BOILER -SHOP TOOLS. 


June 11, 1887 























June 11, 1887 


AMBEBRICAN 


MORSE TWIST DRILL AND MACHINE COMPANY, °""22! 


uaxvractunens or Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
FARDENED, GROUND & BURNISHED, 
8-16" to 3" Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO. 
FITCHBURC, MASS. 


A, BEVEL GEARS, 


cS QO 
j r= \< Cut Theoretically Correct, 
For particulars and estimates apply to 


BREHMER BROS. 
: Machinists, 
440 N. 12th St., Philadelphia, Pa. | 


The Armetreng Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS AND STEAM Fitters’ Tools. 












SMOOTH 
INSIDE & OUT. 























NGINE fathen, | Hand Lathes, Foot_Lathes, Upright Drills 
and ailing Mt achines. Agents, CAREunG, MAXWELL 
| ° MOORE. 113 LIBERTY STREET. NEW YO 


soreren S ASHTON HAND WFO. C0, 


we Toughkenamon, Chester Co., Pa. 
STOCKS AND DIES FOR PIPE,BOLTS AND BRASS MAKERS OF FIRST-CLASS 


PIPE WRENCHES, PIPE VISES, ETC. ENGINE LATHES 


SEND FOR CATALOGUE. —— 
® E DUPLEX INJECTOR Are now in position to put on the market. 
14” ENGINE LATHES OF NEW DESIGN, 
order. Will lift water 25' 
a heater. Manufactured 
[JPRIGHT DRILLS Trenton, N. J. 
Patent Quick Returs 
lish anvil. 
address, v 
CINCINNATI, O. 


THE BEST BOILER 
FEEDER KNOWN. guaranteed to be equal in material, design and 
{ workmanship to the best ever offere: 
feet. Always delivers & Q 
auaee ial ue boiler} EAG LE oS: 
f Will start when it is hot.¢; ———_ 
ANVIL 
m WY and for sale by. : 
JAMES JENKS & CO 
A SPECIALTY. 
ALL SIZES 
Latest Improvements, 
paar Kor Catalogues ded bee 
DRILL CO. 
. 
L. W. Pond Machine Co. 
are ofand ae in 

























FEED 











the Fisher Double Screw Leg 
¢ise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 














The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any _~_ 








DIXON’S 


SILica CRAPHITE 
BOILER-FRONT 
AND SMOKE STACK 


Not liable to get out of 
> Will feed water through 
Detroit, Mich. 38 = ‘ ORKS, 
—=——= WITH —— 
and Prices, lower price. 
Cor.Front & Pike Sts. 





PAINT. 


WILL LAST FOR YEARS 


JOS. DIXON CRUCIBLE. CO. 


JERSEY CITY, N. dg 

















A Specialty. 
140 Union St., = 


WORCESTER, 
MASS, 


POWER 


Pp HAMMER 


a) 
= 
=) 
= 
~_ 


IG 


Y 





pur 
i 


pur youl-¢ 


”) 


NEW YORK AGENTS, 


FRASER & ARCHER, 


NEW AND SECOND-HAND MAIINERY, 
SHAFTING, HANGERS AND PULLEYS, 


121 CHAMBERS STREET. 


akes up less 
‘der and truer 





pasn oq uk 


atp uo 


O} POYIOM « 





“Vou Cannot Know’ 


Ontil you have tried it, 
what you may save in time 
and money by using the 
AMERICAN UNION 
7 

Me for all kinds of Pipe Fit- 
Reh ting. Many Live Jobbers 
in Fitters’ Supplies keep 
aig * these Unions in stock ; many 


‘uUMOTLY JoWMPY Jeyj{o AUB URYY 


O} YOM 





aYits 
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vossesses advantages superior to any other @ 
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This Hammer ] 


furnish them when ordered ; some, however, 
have not vet waked up to them. If you happen 
to deal with one of the latter sort, please write 


‘uuog ‘Arnqueg ‘09 NE@IG ‘VE 





direct to us for Circular of the ‘** American 
Union,” 

MAULE, 

PHIL« 4 DE LPH 1: 


PANCOAST & 
































MACHINIST is 
*D. SAUNDERS SONS, *°assene 

Pipe Cutting, 
TEREADING, 


Steam and Gas Fitters’ Hand Tools, 


eEXD FOR GIROULAR. Tapping Machines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim. 
licity with‘strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, bestenel ess friction of parts than any other pipe-cutter made. 


somroo CATALOGUE OF 00k Van OPEN TOP PIPE VINE, 


and Supplies sent free to any address on receipt of Ten Cents 
in stamps (for postage) 


CHAS. A. STRELINGER & C0, Xve Detroit, Mich. 





Pronounced by practical men, after 
using, to be the best ever invented. 


Sold by all Jobbersin New York 
Chicago, Philadelphia, 
St. Louis, Pittsburgh, Canada. 












Send for Catalogue **A.” 


mrp ELGER 8 ELOER 


49 BROADWAY, 
NEW YORK. 


WALKER’S TOOL HOLDER. 


For holding drills and reamers for 
lathe work. Prevents breaking or slip 
ping. Can also be used for drilling and 

reaming holes by hand and for reaming 
™" holes under drill presses,ete. 
Made with double handle, 
when re — 















P, BLAISDELL & C0. 


( Manufacturers of 


hy Machinists’ Tals 


New Howe dit, Co 


BRIDGEPORT, CONN. 


Mfrs. of Sewing Machines 


Light and Medium Weight ancl: THEN 0 on." 
Graylron Castings \ (ENE ERA wy HEATTN NG 


OF ALL DESCRIPTIONS 


rot "WARING, JAPAING AM aaeRsTEn be lye Se 
arr ‘MOTIVES (OLA UAC LL 
Corre spondence | Solicited. 


MINERAL WOOL 


Does not Char, Burn, Crack or Rot when ap- 
plied on Cylinders, Pipes and Boilers to prevent 


loss by radiation. Sample and Circular free. 


USERS: 
U.S. MINERAL WOOL CO., 22 Cortlandt St.,N. Y. 
J. A. FAY & CO.323% 


BUILDERS OF IMPROVED 


wooD- WORKING MACHINERY 


braces nearly 400 Machines for 


PLANING & MATCHINS 


Surfacing, Moulding, Tenonin, 
Mortising, Boring, and Shaping, 
ete. 

Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws. 

= Resawing Machines, Spoke and 

== Wheel Machinery, Sha ting, Pul- 

Meleys, etc. All of the highest 
==" standard of excellence. 

W. H. DOANE, Pres’t. D. L. LYON, Seo’y 











» WALKER MFC. Co., 
Y CLEVELAND, OHIO. 





PLATING. 














FOR HAND AND POWER. 
6", 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circewars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


UNIVERSAL RADIAL" 
 AADIAL DRILLING MACHIN 


+o PRICES$450.%& UPWARD 


EMERY WHEEL TOOL CRINDER. fount * SUNVERSAL RADIAL DRILL CO 
CINCINNATI. 0O.U.S.A. 














SPRINGFIELD 







55 





STYLES » GLUEXEMERY 
“as ‘a __ iat Your Enyine 
SIZES 
2 Co CYLINDERS 
(fuaran- ° 
tsed Satin * perfectly, gain power and 
factory, Spring ieee save oil by using our 
———_ field, Patent Automatic Sight 
WRITE Feed Lubricators, show- 
MASS 
FOR ing oil as it enters, drop 
Tllustrated Circular. by drop. 
No. D. 2 6g THE SEIBERT 
| ete renee NNR cS Lanes] & H 
cacaian mes Cylinder Oil Cup Co. 
a 44° BOSTON, MAss. 
Sept.25, ~wm 2 
wi ous H. A. ROGERS, 
1883. a a | Agent for New York, 
e a 


19 John Street, 
New York. 


CRS Par DRONES 


BEECHER & PECK, CONN. 


DROP FORGINGS sr sree. 


BEECHER & PECK, NEY HAVEN CONN. 


Wood - Working Machinery 


For Chair, Furniture and 
Cabinet ®Mactories, Box Shops, 
, Planing Mills, Pattern Mak 
ers’ use, etc. 


Py ROLLSTONE MACHINE CO. 











For Reducing and Pointing Wire, 


Especially Adaptos to pointing wire rods apd 
wire for drawing. 


ACHINER 
P 


For Machines or information, address the 
manufacturer. 


S, W.GOODYEAR Waterbury, Ct. | ' 


W. C. YOUNG & CO, Wz: tos 
Engine Lathes, Hand oe. | 

















FOOT POWER LATHES, SLIDE RESTS, Etc. " 
———— 45 WaterSt.,Pitcehburg,Mass, 
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| Tenason REDUCING VALVE ix 
@ OWES SATISFACTION WHEREVER USED iss 
OFFICE 22 CENTRALS/.BOSTON.MASS. = = 
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CRANES FOR SALE. 


Hav ving substituted our HIGH SPEED TRAVELING CRANE for the SWING 
RANE © heretofore used in our Foundry, we desire to dispose of the latter 
rot t delay and will therefore accept very low prices. These SWIN 
CRANES were designed and constructed by ourselves for ourown use. They 
hav e had good care, are in good condition, and were of the following capacities 
when new: 

One 50 tons operated by steam engine at base of frame. 

One 50 tons operated by han 

Two 25 tons operated by hand. 

Three 1O tons operated by hand. 

Full particulars with prices will be given upon application. 


WM. SELLERS & CO., Incorporated, Philadelphia, Pa. 


¢| METAL-WORKING MACHINE TOOLS, 
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BEMENT, MILES & CO. 


PHILADELPHIA, PA. 
BUILDERS OF 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 











TaD LANGY Alls UAE GL cs 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt ond 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 









Send for new Catalogue. 


Patent Special” Improved Locomotive Cylinder Boring 
Machine. 


Will bore out Locomotive Cylinders IN THEIR 
PLACES by removing one or both heads and 
piston. THE END THRUST IS ALWAYS IN 
cCXACT LINE WITH BAR. 


Circulars with full description on application. 


PEDRICK & AYER, - Philadelphia, Pa. 


TE STOW MANE. CO., Binghamton, N. . 


Date Deastive Dil: FEMBL HATS, 


TAPPING and 
Adapted to rapid work with small | 


ee drills. Its extreme _ sensitiveness REAMING MACHINES, 
: E tage clogging and breakage of Portable Drills, 


bone Has a spine ies | a with | 

attachment for center drilling. In- —— ” 

stantly adjustable to different ALSO FLEXIBLE 

lengths of work. Over 200 already | BORING MACHINES 

in use. Send for circular. sig sive 
For Ironing Carriages 
and Wagons; Boring for 
Pinning Sash, Doors and 

Blinds, also for Stair 

Work. 














= HARTFORD, - = CONN.| 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal C incinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. 6O., 


BUFFALO, N. Y. 


WIAGHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 
SEND FoR ILLUSTRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WoOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 


cue MACHINERY (0,, 


CLEVELAND, OHIO. 
Manufacturers of 


“ACME?”’ 


Speuie’ Altomatic Boltcutters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. ne 


Agents, Manning, Maxwell & Moore, Lee lot, a 


16 ENeine LATHES 


























PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883. 
PAT. AUG. 25, 18865. 








New Designs, First-class Workmanship, 





: THE MULLER MACHINE TOOL C0., 
Evans and Eighth Streets, - CINCINNATI, O. 








The Castle Engine. 


A NEW MECHANICAL | 
MOVEMENT. 

Only eight moving | 
pieces. No packing re- 
quired, Takes up its} 
own lost motion. Noise- 


RI PRESS, @8. Circular size, 88. 
Newspape r size, $44, Type-set- 
7 fh. our Wi ting easy; printed direetions. Send 
2 stamps for Catalogue of Presses, 
RDS By Cards, ete., to Factory. 
SEY & CO. Meriden, Conn. 
less and self-lubricating. 


i\ 
Large wearing surfaces. ola 
More economical after 
long usage than a slide | 
valve engine when new. cd leason eal aller, 
High-test Stecl Boilers. ana — 


Size: 1 to 10 Hl. Power. | 
Send for Circular 
No. 5. 
=" Castle Engine Works, 
Indianapolis, Ind. 















For Prices, Address, 


H. BICKFORD, 


MANUFACTURER OF 


BORING AND TURNING MILLS, 


4, 5, 6 and 8 Foot Swing, 





FOR 
SUBSTANTIAL, WELL MADE, 
LOW PRICED 


20 INCh DRILLS, 


With latest improvements, Lever ; 
or Wheel feed, address 





CINCINNATI, OHIO. 
Sibley & Ware, 


SOUTH BEND INDIANA, y. “i : : STEA M EN G | N ES 
COILS & BENDS QO psi  "mesratos 












Stationary, 
Portable and Semi-Portable. 
—OF—- 
IRON, 


8 to 16 Horse Power. 
Illustrated Pamphlet Free. Address 
BRASS and 
COPPER 


m JAMES LEFFEL & Co 
SPRINGFIELD, OHIO, 
or 110 Liberty St., New Yorx. 
PIPE. 
ALL STYLES. : . Mi lp 
THE A PQS CES A AUTOMATIC 
NATIONAL Se 


Pipe Bending Co. 




























NEW HAVEN. CONN. 


OSGQ0D DREDGE 00., Auawr, N.Y. ? EB BEST 
RALPH ¥. OSGOOD, Pres. JAMES H. BLESSING, Vice-Prea, 
JO@N K. HOWE, Secretary and Treasurer. 
MANUFACTURERS OF 
j PREMIUM-AT: EVERY -EXPOSITION 


Dredges, Excavators, Ditching Machines, Derricks, Etc. ~ CATA LOGUES:ON-APPLICATION — s 
tees BOL? BE*R EBs 
osfor & = YP SETTERS: 
— > CARRIAGE:BOUT- MACHINERY <— 


HOT & COLD AUTOMATIC NUT & WASHER-TAPPERS OF EVERY STYLE 


WIRE: NAIL: MACHIN ES 


THE ONLY SPECIALIS 


FURNISHING: “COMPLETE: PLANTS 


— IN THE.U 


AmeAATIONAL MACHINERY (o 
































Combined * Steam esauabes and , aed Car. 


Pipe Cut (ling & 4 Threading Machines so" 


From 1-4 TO 15,000 lbs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


now running prove this. 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 
Katownsten's Sel Aatin Meta Packing | McKinley Patent Ain Engi 
¢ ng ir Engine. 


For Piston Rods, Valve i tan — wit 
Stems, etc., of Steam En- iM | ta mf 
gines, Pumps, etc., adopted i : : 
and in use by leading en- 7 
gine builders, mills, iron 
works and steamship com- 
panies all over the world. 
Also flexible tubular metal 
packing for slip joints on 
steam pipes, and for hy- 
draulic pressure. 


L. Katzenstein & Co., 
357 West Street. N. Y. 








The Best and Cheapest 
on the Market. 


No Steam. No Water. 
Absolute Safety. No En- 
gineer. No pumps. No 
Gauges. No liability to 
freeze up. No Regula- 
tion required. 
ae EXTRA INSURANCE, 

‘an be used for any 
oucpaee where power is 
required. 

Cheap Fuel. Cheap 

First Cost. 


A, MoKinley Engine Go. 


17 Broadway, 





CINCINNATI, 0. 








\FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D, FRISBIE & CO., 112 Liberty St., N. ¥. 








12 sizes, 
1 to 60 H. P. 















Thousands 
in use in Eu- 
rope, and 36 
gines run 
hing in New 
York City. 


MACHINERY. 


BARGAIN LIST. 


To 16’ 6” sw ing, 6’ be od, E ng rine Lathes (Porter), new, 
‘ 7 8’ . (Wright), 

i be i | " One Pond Planer, 22''x22’’x5’ second hand. 

aS nan ie Korting Gas * Gray & Woods Dimension Planer, 22’' wide, 14 


long, second hand 





Satis 2 ¢ Two 65 H Ry Stationary Boilers, second hand, 
es Bagina Co. jxa,| Exo TF Bapnery Boters, somone bap 
ong e r ort: oe “ 
60B re * 50 Portable 
anteed. inl clay St. . @ * Center Crank Engine, new. 
NEw York oe 5 es iv rT oe + 
“ 20 “ “ “ “ 
15 “ ow 7“ id 
2) “ Coil Boiler, suitable for a yacht. 
12 «CS Vertical Engine, new. 
; “* 90 ** Portable - a 
“Hand Planer, 18'x18''x24" s: cond hand. 


S.L. HOLT & CO.,, 
47 SUDBURY STREET, BOSTON, MASS, 


















a 
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NEW Bl 4, BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 FI. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation. and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Ec onomy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. fordriving Dynamo Machines a spec vialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO. » Salem, Ohio. 
SALES | AGENTS: " | SIMPSON. 301 TELEPHONE BUILDING, N. W. ROBINSON, cor. Clinton & Jackson Sts. ,Chicago, Ill. 
ole +18 CORTLANDT STREET, N. Y. (ROBINSON & CARY, St. Paul, Minn. 
KENSINCTOW ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


OTTO GAS ENGINE AGENCY, NEW YORK, 


A. C MANNING & CO.,, 


47 DEY STREET, 


REMOVES on May lst,to IS VESEY ST. 
BLESSINGS FRENEWABLE-SEAT GLOBE, STRAIGHTWAY and CHECK VALVES, 


The renewable Seats and Disks are cast from the best 
Phosphor Bronze Metal, which has Jasting qualities, 
double that of the best Steam Metal commonly used in 
first-class valves. The Seats are simply screwed to place 
by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, 
or other fluid pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 


BALBANY STEAM TRAP CO., Albany, N. ¥. 


Chandler & al S STEAM ENGINES 


' i Self- Contained. Are Strong, Well-Built and Serviceable. 


Are designed for Heavy and Continuous 
Work. 

May be run at High Speed when desired, 
performing the duties of High Grade 
Engines, 

And are sold at the prices of ordinary 
Engines, 


For Prices and Descriptive Circulars, address 

























MACHINIST 1 





Or 


SS NE Ei WAR 


MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
*Uu varie 
Sizes Varying From 










Horizontal or Vertical, © 
Direct Acting or Beam,_ 
Condensing, Non-Condensing= 
or Compound. 

Send for Cireular. 





he 


(), Heres 


PAs 
PA ras | 


Complete 
Tyotive Powlerg | 
\ PLANTS 

FURNISHED. | 


5 & PHILLIPS 
Jon Works 


6 fare IS Sd. 
¢ COP ENGINES, 
hich Pressure. 
‘ nda NSIn (or Omp. und 
TUBULAR BOILERS. 
GEO-A-BARNARD 


“AGENT: 









Ip 
iO 
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f e 





















vs 

. ——2=, # CHANDLER & TAYLOR, eee S 

eS ao INDIANAPOLIS, IND. 

0 RTER. H AM | LTO PATENT UNIVERSAL SCREW-CUTTING CENTER, DEPTH —o t hi t hil L. 

CMGLE AND Ne, elias 
5, Ste wD, TWIST DRILL GAUGE. Be er WV IGE ewer?) / 
E N CG j N E s Fine Machinists’ Tools, E, BOSTON, MASS, Send for Circular. MANUF ,crunen — 2, 
FOR HEAVY WORK AND LARCE POWERS. F 
EXTRA HEAVY DESICN. VOLNEY W. MASON & CO., CO Tews 
Send for Catalogue. Friction Pulleys, Clutches and Elevators, wes 

WILLIAM TOD & co., PROVIDENCE, R. I. n-S° cringe VALVE wee 





YOUNCSTOWN, OHIO. 


THE SUR enaine co. To Buyers of Engine Lathes 


ap 


, an = ¥ 












We are now icine: fromentirely new 
designs, extra heavy 19" and 21” Engine 
Lathes (the most po euler sizes), of which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras. Every 
lathe is furnished with hollow spindle; 
the 19” with 1" hole, and 21’ with 17%" 
hole. Every lathe has substantial com- 
pound rest, heavy tool post (bar steel), rest 
to turn full swing, following rest with 
adjustable jaws to take any size from 
oe ‘down, with extra tool for shaiting. 

Full set of gears to cut from 2 to 18 
lemrenas including 11% pipe thread. 


Automatic stop on carriage. Separate screw 
t — — feed, and the most substantial 


asily managed taper attachment 
NEW AND SECOND-HAND, ON HAND. 











ee TTT ci | mM TT 
PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 





Cones and gears of large diam- 
Studs, screws and 


Ag 
eter and wide belt. 


is in.x6 %. Engine — new. smallgearsare steelorgunmetal. Webbed | 
if in.xe ft. Blaisdell, « |live heads, heavy tail stocks, No worm 
lh in.x5 & 6 ft Wood and Light, good order. Or Worm gears, no weak reverse plate. | 
16 in.x6 C Second hand Perfect lubrication for all running parts, 
fy x6 8 10 & 12 ft. Gian port, new including carriage. 
> in. x6 aisdell, 

18 in xi Ames, fair, Lead screw inside of shear, double nut | 
Ix in, Harris, «" \(eut from solid), and taking hold of car- 
18 insxi2 & 14 ft. Pond, nearlynew. riage directly under the line of strain. 
ned Fa a fair. Priction counter-shaft, the most dura- 
2 in-x18 ft. “ Harris, « \ble made. Our prices are reasonable 
20 in. x10 & 12 ft. os Ames, new. for cash, and from which no deviation 
24 in.x 10-12 14 &20 it." Ames, “  \will be made. Our written guarantee | 


23 in. xk-12 & 141-2ft # Bridgeport, e accompanies every lathe, 







STATIONARY BOIL ERS, 
—— MACHINERY, 
WAND BRASS caste 
aw YORK OF Fy, 
Room 6, 7 
COAL AND IRON EXCHANGE, - = 
Cor.CortLtanot &CHuRCH St. ~~ 








24 in. x16 ft. ne Haven, good order. 
27 in, x12 ft. ustin, new. onnacmee 
30 in.x14 ft. W. and L. pattern, = 
| Ie : GUARANTEE. 
50 in. x24 1-2 ft. New Haven, #3. 
16 in x42 1n. Planer, pridgeport, new. We guarantee this lathe to be equal in 
rage Pg Patt & Whitney, good order. workmanship, truth, accuracy, solidity, 
22 in.x4 5& 6 ft. Powell, «° material and finish, to the best made, 
22 in.x4 1-2 ft. 7h 7. 3 E. Co cheap. and hold ourselves legally liable for this 
22 in. x5 ft. endey new. 
24 in.xé ft. “ Hendey. a | guarantee, 
24 in.x4 ft. -" Wood and Light, good, 
26 in. x5 ft. x Biglow, * 
26 in. x7 ft. Brettell, new. 
28 in.x’ ft. New Haven, fair. 
30 in.x7 ft New Haven, i ‘ a 
30 in. 38 * ” owes «& Phillips, new 
30 in. x10 ft. + endey, “ ACTURERS 
36 in.x12 ft. Niles Tool Works, Al. MANUF 
3 in. Shaper, pravonne Reed. new. . 
2in ed Hewes & Phillips, “6 NM h | 
12 in. Carpenter & Plais, good order ac I n e Oo Oo Ss 5 
2 in. Henugst, good as new. 
24 in. “ sridgeport, new. 
24 in. es Wolcott, 159, 161, 163 and 165 EGGLESTON AYE., 
16 1% 20-23 25-28-34in. Drills. 38 in. & 30 in. Radial Drills. 


Milling Machines, Screw Machines, Slate Sensitive Drills. 
Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


E. FP. 


BULLARD, 


72 Warren Street and 62 College Place, New York. 


136, 188, 146, 148, 150, 152, 164 E. 6th St. 
CINCINNATI, OHIO. 


(See our advertisemeni On last page.) 


| 


SAD HEPWORTH GD,, vooters, ay 





JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


SECOND HAND 


(Ri i ay + 


th Hel i 
nt he alia 


STEARNS MEG. COMPANY 


EBRIB, PA. 
‘Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 








or the user. 


‘SAW MILLS and GENERAL MACHINERY. GAR WHEEL and AXLE MACHINERY, 


Works at ERIE, PA. 





LENGTH DESIRED. 


DUCED, AND THE WORKMANSHIP AS GOOD 


One 42 in. Car Wheel Borer, built 
by the New York Steam Engine Co. 


WE ARE MAKING 

A SPECIALTY OF 

A 24-INCH LATHE, 
WITH BED ANY 
ATHE IS DESIGNED 
FOR SEVERE SER- 
VICE; IT IS THE 


HEAVIEST OF ITS 
SIZE EVER PRO 


One Hydraulic Wheel Press, built 
by the Taunton Fdy. & Machine Co. 


THISLA 


HEAVY 


One Car Axle Lathe, 15 in. swing 
11 ft. bed, built by Fitchburg 
Machine Works. 


These three machines are in 


AS SKILL first rate condition. 


MAKE IT, 


CAN 


LATHE 


SEND FOR cn CIRCULAR, 


Hill, Clarke & Co., 


36 OLIVER 8T., 
BOSTON, MASS. 






















16 AMERICAN MACHINIST Jone 11, 1887 


ey eee Sores THE PRATT & WHITNEY CO 


> EXIartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindk 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 
KNURLING TOOLS. “[ovtecrsor SPUR WHEELS, 


Description of No. 3 Plain Milling Machine. 


We have in our works and in constant use, about 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- 
pact and solid, so arranged that the pieces operate d 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designeda line of Milling Machines for 
manufacturing purposes, combining the above de- 
sirable qualities, of which the No. 8 Plain Milling 
Machine is a type, and by their use we have tound 
it practicable to produce from10 to 20 per cent. more 


work in a given time than we could possibly obtain 

from any other type of a milling machine on the 

same work. é | in N encer 0) al Ord, 
The Spindle is driven by a gear and pinion from == "5 


a three-step cone with 8” belt. It has a vertical 
adjustment of 6’’. 
he Table is 9” wide, 27” long, and has” 12” longi- 


tudinal and 414” transverse movement, and is moved DROP FORGINGS IN COPPER IRON OR STEEL 
longitudinally 2’ by one turn of the hand-wheel. ; . 


The Feed is automatic with three changes, 








MANUFACTURERS OF 


. stopping automatically at any require d point. ¥ Pure Copper Commutator Bars for Electric Motors or 
, anc 
will pity bg jaws 64” long, 1 7-16" deep, a Generators, Steel Commutator Rings and Nuts, 
Counter-shaft has pulleys 10” diam. for *’’ belt, Steel Wrenches and Eye Bolts, 


and should run about 375 turns per minute 

e Price includes vise, counter-shaft, wrenches, 
&c., delive red f. o. b, at Providence, R. i, Weight, 
2550 Ibs 








CAR WHEEL& AXLE MACHINERY. 
|B. R. AND LOCOMOTIVE 
SHOP EQUIPMENTS. 
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DOUBLE AXLE LATHE. = bs : i => > 
NEW YORK, 96 Liberty St. For TRON and BRASS WORK. \ 8 oe > 
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OF ALL TYPES. 
THE YALE & TOWNE MFC. CO. 


STAMFORD, CONN. | 
NEW YORK, CHICAGO, PHILADELPHIA, BOSTON. | 


ENGINE LATHES, SHAPERS & DRILLS, 


ENGINE LATHES 
on application. 


‘-:| Lowell, Mass., U. S. A. 








FROM 16 to 48 IN. SWING. 


| 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 

















« — 





| 
| 
| 
| GEAR WHEELS AND GEAR CuTTING. — I make 


— —=_= f > order, or cut teeth on g blanks senttome. Of all kinds 
. lac Mh iy e@ all sizes to six ft dm. Smallordersor largeones, Fine g or 
“na HL en cheap g. Small cast g. Ready made brass g by mail at low vAT 
| SSRs ee rh 4 prices, Bevel g with pertect planed teeth. Hand Book on J. M. ALLEN, PRESIDENT. 
ee g, $l. manta Becta wy Terms reasonable. Send for cat. . 
‘a Gro. B, GRANT, 66 Beverly St., Boston, Mass. | W. B. FRANK LIN VICE PRESIDENT 
| ° AL N, t-i RES NT. 





26-INCH BAUK GEARED 1A 


AND POWER FEED DRILL. 


KEY- SEATING J. B. Preror, Skorerary. 
= MACHINES, 


and 20-in. Drills, 


A SPECIALTY. 
Our Key-Seating Machine | 





20 in. Upright Drill | 


* « pack Geared | LODGE, DAVIS & CO. 
- an 


For New Reduced 
PRICE LIST, Write 










30 id : chin 
8“ Power Feed CINCINNATI, OHIO. gill sare, coorgh, ta THE 
Dril s. no shop can afford to do 


without one. We have 
now veney for prompt | 
shipment both Key-Seat- 
ing Machines and 20-in. | , 
Drills. Send for Photo. 
and Catalogue. 


_ W.P. DAVIS, 
NORTH BLOOMFIELD, N. Y. 


Send For Prices, It Will Pay You. 
(See special notice of Engine Lathes on page 15.) 


f GOULD & EBERHARDT | sistahilia cians 


REWARK, N. be NEW 


“re lt! Ute STEEL CASTINGS. === 


in. Win. 36in. nto 
The Stiles Machinist Tool eo 


60in. Stin. Sizes. | 
FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


— 
A “Experts pronounced it | 
the best.” 
5: y —MANUFACTURED BY— 
—— " ~ 













17 in. 
oe. 








s <SYCAMORE & WEBSTERSts., Cincinnati,O 











a4 Centre Street, THE STILES & PARKER PRESS C0. 


NEW YORK. MIDDLETOWN, CONN. 
Branch Works and Office: 
208, 205, 207 Centre Street, corner of Howard, New York. 


MANUFACTURERS 
MILLING MACHINES, DRILL PRESSES, 


HAND LATHES, PROFILERS, &. | fae CARPENTER BeatiTi sans bm fF Maulactuer 
SHND FOR ONE. ° PAWTUCKET.R. I. tA APS & DIE 
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